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ARMSTRONG 


Compound 


STEAM TRAPS 


yeas. there is a lot of condensate to 
handle in a hurry, Armstrong Compound 
Steam Traps fill the bill to poration. They 
, will take sudden as well as normal loads in 
mS stride — give you dependable, automatic drain- 
age of purifiers, separators, de-superheaters, 
flash tanks, headers, hot water heaters, con- 
tinuous blowdown systems and process 
equipment. 


Pressures 


In these traps a standard Armstrong inverted 
bucket trap mechanism actuates a piston- 
operated discharge valve with a much larger 
orifice than could possibly be considered in 
an ordinary trap. The result is a thoroughly 
dependable trap which is surprisingly small 
and compact in relation to its capacity. For 
full details call your Armstrong representative 
: or write: ARMSTRONG MACHINE WORKS 
Capacities 810 Maple St., Three Rivers, Mich. 
to 300,000 4 


Lbs/Hr. &f . 
q @THE ARMSTRONG STEAM | 
: TRAP BOOK includes essential J 
data on Compound Traps as weil 
as traps for general service. You 
are welcome to a copy — no ob- 
ligation. Write today. 
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Votes on This Gisus 


Coal Analysis 

Do you know if you're getting what 
you pay for in the coal you burn under 
your boilers? Does it really conform 
to the specifications set forth in your 
contracts? How good are your labora- 
tory reports—how good are your coal 
analyses? If you know the answers to 
all of these questions you probably 
need not read Fred Reiter’s article 
on Coal Analyses in this issue, but if 
you don’t you will find Mr. Reiter's 
discussion of great interest and value 
Mr. Reiter is Materials Research En- 
gineer for the Dayton Power & Light 
Co., and his description of the methods 
his company uses in the purchase and 
analysis of the hundreds of thousands 
of tons of coal they burn each year 
provides an engineering study of ab- 
sorbing interest and unusual practical 
value. You may recall Mr. Reiter's 
article on the fungicidal treatment of 
manila rope in the October issue. 


What Will Future 
Power Plants Cost? 

With the way prices of everything 
are going, how can anybody know what 
a new plant or extension to a new 
plant might cost a year or two years 
from now? Is there any way of even 
making a reasonable guess in regard 
to future costs? Curiously enough, 
there is—a very simple method too, 
as you will discover if you read Wil- 
liam Rowse’s article in this issue. Mr 
Rowse is a former engineer of steam 
design for the City of Los Angeles 
Now, however, he is a consulting en- 
gineer, and in his continual struggle 
with estimates and costs, devised a 
method for estimating future plant 
costs. This method is based on widely 
published and easily available cost 
data on power plants built during dif- 
ferent cost periods. In his article, Mr. 
Rowse puts dollar signs on the various 
factors involved and works out an 
actual example, estimating the cost of 
a plant proposed for completion by the 
end of 1952. 
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Botiled in Bond 

Connoisseurs of good whisky know 
that the stuff that comes out of the 
Seagram Distillery is usually very pal- 
atable. Three years ago we described 
the Seagram plant in these pages. Now, 
Messrs. Buck and Nelson, who have 
operated this plant, tell how a combina- 
tion boiler and spray drier has resulted 
in great economies, also, how easy it has 
been to operate. We think this account 
deserves a green label. 


it All Happened in 15 Seconds 

Offhand, it seems that only an excep- 
tionally long-winded author would need 
three pages to describe an event that 
lasted only 15 seconds, yet Mr. Higgins 
who wrote the article under this title 
is anything but long-winded. Only an 
electrical man, dealing with the hun- 
lreds of thousands of kilowatts on a 
large utility system can appreciate how 
much can happen in 15 seconds when 
something goes wrong. Something did 
go wrong in this case — a dreamy 
operator, somehow or other, without 
thinking, weakened the field of a large 
generating unit connected to the Com- 
monwealth Edison system serving Chi- 
cago. What happened after that was 
short but not sweet but, fortunately, the 
operator acted in time, and the day was 
saved. The automatic, recording instru- 
ments showed what happened but only 
Mr. Higgins’ clear and masterful analy- 
sis was able to tell why it happened. 
Mr. Higgins is Superintendent of Gen- 
erating Stations for the Commonwealth 
Edison Co. 


Good News from Paul Schmidt 
Readers of the Practical Engineer Sec- 
tion who have followed Paul Schmidt's 
excellent articles on the characteristics 
of fuel oil will be happy to learn, as 
we are, that he has made arrangements 
with the Industrial Press to have these 
articles published in book form in the 
very near future. We have had many 
requests for reprints of these articles. 








Swartwout RDC controls within +1 psi and +3°F 
even with widely fluctuating load swings 


Swartwout V-2 Regulating Valve has 

smooth, nozzle-shaped passages which 
guide expansion of high-pressure steam 
to reduced pressure zone without high- 
velocity impingement or other destructive 
forces common to conventional valves. 
Undue noise, turbulence and vibration are 
eliminated; longer valve life results. 


1 Chart shows how Swartwout RDC* 





Reducing, Desuperheat- 


ing and Control System— handles low-pressure turbine load 
of 65,000 to 165,000 Ibs. steam per hour in Des Moines Power 
Station No. 2 of the lowa Power and Light Company. It reduces 
from 1290 to 365 psi and desuperheats from 925° to 715°F. 
When main reducing valve closes, extremely light loads can 
be handled by pressure reducing valve supplying atomizing 
steam. Operation of the system is stable regardless of load change 
or time lag. Because of the exceptional control obtained by this 
large station, the lowa Power and Light Company later pur- 
chased an additional small Swartwout RDC unit to supply 
steam to house turbines 


Swartwout 
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Swartwout Steam Atomizing Desuper- 

heater, constructed of stainless steel, 
has accurately machined passages that 
give narrow-angle dispersion of cooling 
water outside of steam atomizing head. 
There is no impingement of steam or 
water against walls of unit, no erosion 
of parts, no need for pipe liners. 


MA Chart: Courtesy lowa Power and Light Company 


Swartwout T-2 Control, with metallic 

temperature element in steam pipe, 
gives rapid and precise control regardless 
of magnitude of load or time lag. There are 
no flapper valves, relays or other delicate 
elements. Only two simple adjustments 
are involved; one for temperature, one 
for response. A-3692 


SEND FOR BULLETINS S-21-E, $-22-C, $-198 © THE SWARTWOUT COMPANY, 18511 EUCLID AVENUE, CLEVELAND 12, OHIO 
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ENGINEERS’ PREVIEW 


COWBOY’S DREAM CAR that works liks a horse 
has been developed for the famous King Ranch in 
Texas. Automotive engineers spent six months design- 
ing and custom building an all-purpose vehicle to meet 
the tough requirements of ranch boss Richard Kleberg. 
He wanted the car rugged enough to chase game and 
cattle across the rough country at 60 miles per hr, 
powerful enough to plow through sand dunes and ijuxu- 
rious enough to transport ranch visitors in high style. 
The result is a dream luxury car with some of the 
characteristics and durability of a truck. It has a 
wrangler’s seat with a safety belt on the right front 
fender for use at roundup time, triple gun holders built 
into the body, and a demountable stainless steel game 
holder. It has an oversized radiator, water storage tanks, 
and an extra-large fuel tank. A two-way radio telephone 
communicates with the ranch house, a power winch is 
installed and an altimeter, compass and tachometer are 
mounted on the dashboard. A hydraulic power mech- 
anism assists steering through heavy sand. The car 
carries two spare wheels and a supply of tools in leather 
holders. Last, but not least in importance, a complete 
refreshment bar and ice box are concealed in the rear 
passenger space. The floor—you guessed it—is covered 
with calf hide. 
* * * 


Ke aseury HALL, the new headquarters for the 
College of Technology at the University of New 
Hampshire, Durham, N. H., has been named in honor 
of Albert Kingsbury, best known as the inventor of the 


Kingsbury thrust bearing. The Hall was dedicated in 
October, 1950. Dr. Kingsbury was the first Professor 
of Mechanical Engineering at the University of New 
Hampshire and was an international authority on bear- 
ings and lubrication. He died in 1943. 


* * *. 
| apes Suscanse is something that every power en- 


gineer possesses. It means very simply lordship over 
fire. The word Ignipotence was chosen by R. J. Sarjant 
as the title for the 1950 Melchett Lecture that he deliv- 
ered at the opening meeting of the Institute of Fuel in 
October, 1950, in England. In his lecture, he discussed 
some very interesting aspects of combustion and heat 
transfer, heat transmission in tubes, heat transmission 
in furnace practice and various aspects of coke. The 
lecture is reprinted in full in the December 1950 issue 
of our English contemporary, The Engineering and 
Boiler House Review, The author says that, for the 
time being, Ignipotence is and probably for many years 
to come will remain at the source of mechanical and 
electrical power, and thus must be regarded as the basis 
of modern civilization. Without it our command of 
winter and our power to inhabit the open spaces of the 
world would disappear, civilization would decay and 
mankind might revert to barbarism. 


* * * 


(Aare HAS BEEN broken at East Chicago, In- 
diana, by Linde Air Products Co., subsidiary of 
Union Carbide & Carbon Corp., for an extension to the 
company’s plant producing high purity oxygen. This, 
according to the Chicago Sun-Times, will make it the 
nation’s largest single plant of this kind. Completion 
is scheduled for some time in 1952. 


HAT! You haven’t heard about the latest de- 
development in the electrical field—the direct- 
current sychronous motor? What won’t they think of 
next! Look at the bottom of column 1, page 75, Novem- 
ber issue and also look at Fig. 2 on page 74, where you 
will see one of the air compressors driven by these 
motors. 

All kidding aside, this is really a prime item for the 
red-face department. Of course, there is no such thing 
as a direct-current synchronous motor, as you knew all 
along. What Mr. McDermid wrote in his article was 
that some of the compressors were “driven by direct- 
connected synchronous motors.” 


* * * 


EW SYSTEM of “remote control” dictation has 
been developed by Thomas A. Edison, Inc. The 
TeleVoice System, as it is called, consists of from one 
to twenty modified telephones directly connected to a 
central recording instrument located near the secretary. 
The recording instrument, called the Tele Voicewriter, 
records the dictation received on plastic discs. Tran- 
scription of the dictated matter is accomplished with 
the standard Edison Disc Secretarial Unit. 

The TeleVoice Stations (phone extensions) can be 
located any distance from the TeleVoicewriter. Each 
station gives the dictator every one of the services he 
needs to dictate easily and accurately, including a means 
of listening back to what he has said and the facility 
for recording corrections. 

The dictator has only those functions to perform 
which are a direct part of actual dictation. The secre- 
tary takes care of changing the discs and index slips. 
Since the work is delivered to her by direct wire, her 
flow of work is even and messenger services are mini- 
mized. 


* * * 
HE NEW “OIL MADE OF METAL)” introduced 


ten months ago (See Engineer’s Preview, April, 
1950, issue) by the Lubricants Division of the Lockrey 
Co., has opened up so many new possibilities in ma- 
chine design by providing safe lubrication at higher 
speeds, pressures and temperatures than ever before 
possible, that the company has been forced to develop 
several new forms of this molybdenum-base lubricant 
to meet especially severe conditions. Their Technical 
Bulletin No. 21-E just published describes four new 
types, Liqui-Moly NV Regular and Grease, Liqui-Moly 
NV Thread Compound and Moly-Wax Stix. Liqui- 
Moly is a specially-treated compound of -the extremely 
“greasy” metal molybdenum, which has the peculiar 
property of attaching itself by molecular attraction to 
metal bearing-surfaces, forming a lubricating film that 
cannot be “squeezed out” by any amount of pressure, 
and which can withstand unbelievable extremes of tem- 
perature without affecting its lubricating qualities. The 
Lockrey Co. has perfected a method of incorporating 
this material in a volatile liquid having the appearance 
of oil but containing no oil, and this liquid serves to 
transport the metallic lubricant to the bearing-surfaces 
where the vehicle evaporates off and allows the molyb- 
denum to “plate out” on the bearing-surfaces. The 
result is a perfectly dry but perfectly lubricated bear- 
ing, safe at extreme pressures, speeds and temperatures, 
and having many times the chdaney and life of con- 
ventional lubricants. 
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REVENTING Fuel Explosions in Gas and Oil 
Fired Manual-Lighted Boiler Furnaces is the 
title of a new Loss Prevention Bulletin, No. 14.25, 
published by Factory Mutual. This publication dis- 
cusses in detail the proper lighting-off and firing pro- 
cedures recommended for such boiler furnaces. It then 
gives detaiis of safety measures and equipment for gas 
fired manual-lighted boilers. It shows sugggested ap- 
plication of combustion safeguards of the flame-rod 
type to several well-known types of burners, explains in 
detail the FM cock and gas safety control system and its 
application and gives recommended procedures for gas 
firing. The bulletin then discusses the hazards of oil- 
fired manual-lighted boilers, gives data on how to mini- 
mize them, discusses the principal types of oil burners 
and the combustion safeguards used with them and gives 
recommendations for oil firing. It concludes with some 
data on soot blowing in oil-fired boilers. Bulletin No. 
14.25 may be obtained from Factory Mutual Engineer- 
ing Div., Associated Factory Mutual Fire Insurance 
Companies, 184 High Street, Boston 10, Mass. 


* * * 


apm is not far off when such items as high-pressure 
compressor cylinders, supercharged Diesel engine 
crankshafts, pistons and other parts subject to severe 
mechanical service will be produced from the new nod- 
ular iron, according to T. E. Eagan, chief metallurgist 
of The Cooper-Bessemer Corp. Many highly stressed 
engine and compressor parts, which heretofore have 
been produced from more costly cast steels or steel 
forgings, can now be successfully made from nodular 
iron, explains Mr. Eagan. With the high tensile proper- 
ties as well as the ductility being developed in nodular 
iron, it is apparent that this new material will in the 
near future gain widespread use, not only in the engine 
and compressor building industry, but on other types 
of petroleum processing equipment where high pres- 
sures are encountered. Nodular iron is now being pro- 
duced possessing tensile strengths exceeding 90,000 psi. 
Ductility is averaging ten times that possible with cast 
iron. Fatigue tests conducted on high-pressure cylin- 
ders are demonstrating that nodular iron equals and in 
many cases exceeds the fatigue endurance that can nor- 
mally be carried with mild cast steel. 


* * * 


NAEROBIC PERMATFIL is a new material that re- 

mains liquid as long as a stream of air bubbles 
through it, but hardens in a few minutes when away 
from air. It has been developed in the chemistry di- 
visions of the G-E Research Laboratory. Its properties 
are thus opposite to those of paint, which hardens when 
exposed to air. 

According to Dr. C. G. Suits, G-E vice president 
and director of research, this new material is able to 
penetrate extremely small cracks before hardening. 
Thus, a possible application is a tight seal for stopping 
mearly invisible leaks, or a “pipe dope” for sealing 
threaded unions. Laboratory scientists responsible for 
the new development are Dr. Robert E. Burnett and 
Birger W. Nordlander. 

Anaerobic permafil is the latest in a series of related 
compounds called “permafils,” which the G-E chem- 
ists have developed, said Dr. Suits. Originally they 
were called When two metal 
strips are coated lightly with anaerobic permafil and 
clamped together, the joint will support 10 lb after 10 
min. After 20 hr, it will hold 100 Ib. If still faster 
hardening is desired, the permafil may be heated, up 
to 212 F, and’ solidification takes place in a minute 
or less. 


“solventless varnishes.” 


POWER 


A THE NEW electric weld pipe mill of U.S. Steel’s 
National Tube Co. at McKeesport, Penna., water 
under pressures as high as 3,000 psi is used to expand 
the diameter of big pipes. This expansion process 
makes it possible to produce pipe to the exact outside 
diameters required by customers. It also adds strength 
to the steel. 

The pipes are made from heavy plates 401 feet in 
length, from 1% to 2 inch in thickness and varying in 
width from 79'2 to 110% inches. Each plate weighs 
from 2 to 3 tons. Special presses round the plates into 
tubes. The seam is welded inside and out. The tubes 
are then inspected and pass to the expander. 

This machine is equipped with a fixed plug on one 
end and a movable ram on the other. Both the ram 
and the plug are tapered and fitted to insure water- 
tight connections when the pipe is in place. Pressure 
on the ram forces the tapered fittings into the tube, 
swelling the ends into a bell shape. Locked in place 
around the pipe is a die, machined to limit the stretch 
to the exact diameter specified by the customer. 

Three pumps force water into the pipe from a 
25,000-gal reservoir. The thickness of the steel in the 
pipe walls determines the pressure needed. 

As the pipe enlarges in diameter, naturally it is re- 
duced in length. The ram automatically advances to 
maintain a tight seal on the retreating ends of the pipe. 
When the tube is tight within the die, water pressure 
is lowered, the dies are opened and the pipe is tested 
and thoroughly inspected. The ends are then beveled 


* * * 


EGULAR readers of Power Engineering for as 
much as 10 years will remember the name of J. G. 
Mingle signed to many notable articles on combustion 


and, in particular, on chimney design and construc- 
tion. He has also written the only textbook we know of 
dealing solely with chimneys. 

Well, the last word we had from him was that he 
was being appointed Superintendent of the Air Pollu- 
tion Bureau in Indianapolis. As might be expected 
from a good engineer, already he has most of the city 


singing his praises, especially the newspapers. Mr. 
Mingle, known to his friends and acquaintances through- 
out the country as “Si” had just about taken off his 
coat and hat preparatory to tackling the job of cleaning 
up the air over the Indiana Capital, when John Lewis 
decided to call a strike. 

To a less resourceful man that might have been the 
signal to say “No need to start now until the fuel sup- 
ply becomes normal again.” 

But not Si. He quietly called leading apartment house 
managers and owners together. Also the coal dealers, 
“Let’s not postpone this air purification program just 
because we have a coal strike.” Mingle said, “I think 
the three of us can lick the problem. If you boys will 
agree to co-operate, my department will make personal 
visits to all smoking plants. We won’t ‘crack down’ 
on them but we will do everything in our power to 
teach the operating personnel how to avoid producing 
smoke and pollution.” 

This is the right approach to the air pollution prob- 
lem with small installations. It is working for Mingle, 
say the citizens and newspapers of Indianapolis. It has 
worked in many other cities where it has been tried. 
It’s engineering, not politics. True, the engineers some- 
times run into individuals who are reluctant to co- 
operate. Then the whip may have to be cracked. But 
the real trouble in most cases is caused by physical 
factors of fuel, furnaces and boiler installations, and 
lack of proper knowledge on the part of their operators. 
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FE Awwand INSTRUMENT Valves 








For Orifice Meters, Regulators, 
Gage Lines, Instrument Panels, 
Christmas Trees, By-pass Lines, etc. 





a A NEW DESIGN in 
instrument valves — forged 
steel for strength in high temper- 
ature or high pressure service; 
no bonnet joint, swing bolted 
gland for easy packing adjustment. 
Compact enough to fit the limited 
spaces of panel boards, this new , NEW 
} Edward instrument valve is especially ee FIG. 952 
designed for close regulation on meter —_— 
and regulator lines, too. SERIES 
Built in globe or angle design, screwed 
or socket welding 
} ends, 4 in., % in., and 
Yo in. sizes. Working 
f pressure ratings 6000 
Ib WOG, 1500 Ib at 
850 F with carbon 
steel bodies, and 1500 
Ib at 1000 F with 13 
per cent chromium 
EValloy stainless stee! 
bodies. Write today for 
Bulletin 491. 
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When buying blow-off valves, weigh the significance 
of these two facts: 


More than 15,000 boiler plants in the United States and 
other countries are equipped with Yarway Blow-Off 
Valves ...Some of them for nearly 40 years. Among 
high pressure plants, 4 out of every 5 in the United States 
are Yarway-equipped. 


Design, metallurgy, workmanship and service are the 
reasons. It was Yarway that brought out the famous 
Seatless Valve, teamed it with a stellited hard-seat 
valve in a common forged-steel body to make the 
popular Unit Tandem. Yarway has also made avail- 


able metallurgical improvements to withstand the 
chemical reactions of acid wash as well as the me- 
chanical wear of boiler blow-down. 


Yarway continues to pioneer and improve blow-off 
valves and blow-off valve service for both high and 
low pressure applications. 


On new boilers, replacements or modernization, make 
sure you specify Yarway Blow-Off Valves. Any boiler 
manufacturer will supply them on your specification. 


Bulletin B-424 gives you the full story on pressures to 
400 psi. Bulletin B-433 for higher pressures. Both are 
free. Write... 


YARNALL-WARING COMPANY, |14 Mermaid Ave., Philadelphia 18, Pa. 


YARWAY UNIT TANDEM VALVE 
sectioned through hard-seat (blow- 
ing) valve. Open position. 


YARWAY UNIT 
TANDEM VALVE 
sectioned through 
seatiess (sealing) 
valve. Open position. 


STEAM PLANT EQUIPMENT 
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WAYS 
To 
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COAL 
HANDLING 
costs 
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with G-W service 





No two coal handling are exactly alike although 
practically all of them boil down to G-W’s four basic types 
of storage and handling. 

For example, at a large U.S. Government arsenal, 
G-W designed and installed the suspended steel bunker 
with a gravity discharge bucket elevator shown at left. 
Coal is carried on the upper run of the conveyor, per- 
mitting free access to machinery and maximum 

bunker capacity. A cab-type weigh larry with re- 
cording beam provides clean, economical operation. 


G-W conveyor system with capacity of 60 tons per 
hour. System consists of c Rail and Truck Hopper, a 
30-inch Apron Conveyor, Gravity Discharge Elevator, 
250-ton Suspended Steel Bunker ond a 2000-Ib 
Weigh Larry. 


No matter what your coal and ash handling problem is, from 
one of 4-basic types. 


.. Concrete Silos, Vitrified Tile Silos, 
Cylindrical Steel Tank, and Suspended Steel Bunker 


...G-W 
engineers can install the most efficient and economical storage 
and automatic handling system to fit your requirements of 
space, capacity and initial cost. Their recommendations to 
you, will be based on more than 140 years of design and 
engineering 


ience and on the performance records of 
hundreds of successful installations. 


Fourteen interesting case his- 
G7FFoRrD-Wooo Co. 


SINCE 1814 


NEW YORK 17 Factory 


420 LEXINGTON AVE. 


CHICAGO 6 a * toda 
Hudson, N.Y. 565 W. WASHINGTON ST. y copy, y 


tories, based on these 4 G-W 
basic i 


are described in 
lo. 300. Write for 








The 
ADVANTAGES of 


tutomatie GCperatio 
are Now Available to Sefore 


ONVERSIO 





Manually Operated 


SOOT BLOWERS 


MANUAL 
esnlapses 


eye Fob ~ 


By means of a simple field change and the addition of 
power air, any manually operated Diamond Model 
G9B Soot Blower can be converted to automatic (air) 
operation. The sheave wheel, chain guide and chain of 
the manually operated blower are removed and re- 
placed by the air control assembly and gear guard as 
shown at the right. . 
The converted G9B blower is set in operation simply 
by opening a valve at the blower; the unit then auto- : 5 CONVERSION 
matically goes through the preselected blowing cycle — 4 
and stops. The valve is then closed manually. By addition ; . = 
of a control panel, full automatic SEQUENTIAL blowing = Seth od 
is available. 
The Diamond Model G9B is the most widely used of 
all soot blowers. This permanently installed (multi-nozzle 
element) steam blower of proven dependability has 
numerous outstanding features. Included are cam and 
trigger valve operation, flexible element connection 
and adjustable pressure control. To these can now be 
added the many advantages of automatic or automatic 
sequential operation at moderate cost. Conversion takes 
little time in the actual changeover, and the blowers are 
not removed from the boiler wall. Get in touch with the 
nearest Diamond office for further information or write 


directly to us at Lancaster, Ohio. ™ ' | AUTOMATI Cc 
' = OPERATION 


0 Be 
DIAMOND POWER ? ; trol then takes over and assures 
‘ . correct cleaning every time. 
SPECIALTY CORP. 


Lancaster, Ohio 
Diamond Specialty Limited * Windsor, Ontario 


- 
* 
‘ 
7 
’ 
i 
+4 








Diamond Short Retracting and Long Retracting Soot Blowers that 
Operated also can be Converted to Automatic 


are Manually 
iat Operation in the Field. » WRITE FOR INFORMATION. 
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Allis-Chalmers 
The WA- 


A Fully Modern 
‘Turbine Generator 
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Nnounces... 


sores 
ine of Steam 
nits; 500-7500 Kw 


we IN PRODUCTION at Allis-Chalmers is the 
WA-Series of all-impulse steam turbine gen- 
erators . . . embodying the most recent design de- 
velopments! This series covers NEMA ratings in the 
range from 500 to 7500 kw inclusive. They are being 
built for both condensing and non-condensing serv- 
ice, with or without automatic extraction. 

The WA-Series brings to the industrial and utili- 
ty power plant the economies of repetitive manufac- 
ture as well as the design refinements proved in the 
larger units. The WA-Series incorporates flexibility 
of design to meet a wide variation of application 
requirements. 

This modern design combines the very newest 
developments in impulse turbines and self ventilated 
generators. Allis-Chalmers—builder of steam prime 
movers for over 80 years and turbine builder for 


nearly half a century — has units of all types, and 
up to 150,000 kw in service. 

The WA-Series units are functionally attractive 
and will be the central feature of any power plant. 
Turbine, generator and exciter are all especially 
engineered to operate together. The entire unit is 
designed, manufactured, assembled, and tested under 
one supervision at one plant. 

For top performance in generation, with or with- 
out the economies of by-product steam, investigate 
the features of the new WA-Series. Be sure your 
next turbine generator has a// the latest features! 

Contact your nearest Allis-Chalmers office for full 
information on the advantages a WA-Series 500 to 
7500 kw turbine generator will bring to your power 
plant. Main offices at Milwaukee 1, Wisconsin. 


Cs 
ALLIS-CHALMERS 


TURBINES & GENERATORS * CONDENSERS & PUMPS * MOTORS & CONTROL 
SWITCHGEAR & BREAKERS * TRANSFORMERS * WATER CONDITIONING 


Worlds Widest Range of Fower Hlant Equipment 
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you can BE SURE... i its 


Westinghouse 


Yours 
FOR THE 
ASKING 


Send for the complete report on the Centrafire with 
Traveling Grate test. Books are also available on either 
the Traveling Grate or Link-Grate Centrafire Stokers. 
Write Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsylvania, 


iene 


A group examines some of the foreign material used in a punish- 
ing test of the feeding mechanism of a Centrafire with Traveling 

te. The original demonstration was conducted at the 
Westinghouse Plant at Trafford, Pennsylvania, on May 8 and 
9, 1950. If you would like to see this test repeated, ask 
your nea Westinghouse Steam Specialist for a showing. 
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COULD YOUR STOKER 





PASS THIS TEST? 


The ability of the Centrafire with Traveling Grate to 
“take it” and continue to operate without loss of load 
under extreme conditions has been repeatedly demon- 
strated in tests like this one. Wet fuel and extraneous 
matter were handled without interfering with opera- 


tion. Tests such as this prove that Centrafire feeders 


are virtually non-stallable. The unusual or large 


obstruction that causes difficulty is quickly and easily 
removed. Read these excerpts from the actual test 


report: 


® A half brick—passed through center feeder without 


incident on both rotor and steam-jet operation. 


® Blocks of wood-—of two sizes, both sheared pins in 
feeder, but were removed without loss of load or 


pressure. 
® Ceramic Insulator — passed through feeder without 
incident. 


® A piece of BX cable—3'% feet long—wound around 
rotor, but did not stop or interfere with operation 


of the rotor. 


@ Two bolts—*%%” x 512” —fed through feeders and into 


furnace without incident. 


@ Steel cable —forty-six inches of 4%", fed through 
feeder endwise, worked through and into furnace 


without incident. 


@ Market coal—'2" x 0", bone dry, was wet down at 
the coal conveyor and successfully fed into furnace 


without incident. 


@ Extremely wet coal—with continuous stream of water 
running out of all feeders—was fed with no adverse 
effect. Some wet coal accumulated on the feeder sills 
in the furnace but was easily removed with poker. 


The outstanding performance of the Centrafire with 
Traveling Grate stems from features that are built in— 
not added as accessories. All moving elements are 
hydraulically operated by one turbine- or motor- 
driven oil pump. This assures infinite flexibility 
through the complete range of operation—synchro- 
nizes coal feed and grate speed. The Centrafire’s range 
extends upwards of 300,000 Ibs. of steam per hour. 


It will pay you well to get the full Centrafire Story. 
J-50513 











You Saveon 4Counts with 


STREAMLINED BAFFLES 


Better 
heat transfer 


Enco’s improved baffle design insures a 
uniform, high velocity gas flow over every 
square foot of heating surface. 


12 Low draft loss 


Smoothly curved baffles maintain a cross- 
flow of gases across the tube banks. Dead 
gas areas, bottlenecks and eddy currents 
are eliminated. 


Less steam, less 
time for cleaning 


Soot doesn’t get a chance to accumulate 
in pockets. Soot blowers are used less 
often. Streamlined baffles lower mainte- 
mance costs. 


Custom 
installation 


Experienced Enco crews take charge of the 
installation, repairs and 2 yonenee of 
your individually designed streamlined 
baffles—do the job thoroughly and quickly BULLETIN BW44 ells the full story, contains com- 
with minimum downtime. plete engineering data, explains how Enco Baffles pro- 
vide maximum steam output with minimum fuel con- 
sumption, WRITE FOR YOU EE COPY TODAY! 
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HAGAN BUILDING, PITTSBURGH 30, PA. 


combustion control systems ... ring balance flow and pressure instruments 





RING BALANCE FLOW METERS 


e sensitive e accurate 
e versatile 


The extra performance of Hagan Ring Balance Meters is 
reflected in the characteristics of high sensitivity at low 
flows, accuracy in recording and integrating over the en- 
tire range, and flexibility that makes this the most versatile 


meter available today. 

RECORDING AND INTEGRAT- ; 

ING METER FOR SINGLE FLOW 

—(Case removed) For differen- ‘ 

tiel pressure from 0.5"* to 420°’ Measurements may be compensated for temperature or 

woter column. Stotic pressures 

wp to 3000 psig ‘ " 
pressure, or both; compensated and uncompensated records 


may be obtained; and either may be totalized automatically. 


Measuring units for two flows may be housed in a single 
case. These flows may be recorded individually, and 
record of their sum or difference obtained. Either or both 


flows may be totalized automatically. 


Measurements of fluid flow, liquid level, specific gravity 
of liquids or density of gases are a few of the possibilities, 
for there is a Hagan Ring Balance Meter to meet virtually 


» BOILER METER — For recording every metering requirement. 
and integrating steam flow ond 

recording air flow-and exit gos 

temperoture 


CONTROL AND INSTRU- 
MENT PANEL — Serving two 
multiple-fuel fired boilers at 
Alan Wood Steel Company. 
Ten Hagan Ring Balance 


» ®o Meters record gas flow, steam 
flow and boiler drum water 
level. Automatic combustion 


control is by Hagan. 


a 
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for every type 
of application 


Hagan Control Systems have been 
supplied for boiler units ranging 
from 3,000 pounds per hour at 
1.5 psi to 1,350,000 pounds per 


hour at 1800 psi. 


They are used on stoker fired boil- 
ers and on boilers fired with pul- 
verized coal, natural gas, oil, waste 
refinery gases, blast furnace gas, 


coke oven gas—even sawdust. 


They are used with single fuel 
firing, or with varying combina- 


tions of multiple fuel firing. 


Hagan Controls provide precise 
control of the exact fuel-air ratio 
required for most efficient com- 
bustion. The same exacting re- 
quirements are fulfilled in appli- 
cations on industrial and metal- 
lurgical furnaces. 

Whatever your combustion con- 
trol problem may be, Hagan en 
gineers will be glad to discuss it 


with you 


COMBUSTION CONTROLS 








RS 


few meters have 


ANY of these features 


METER ASSEMBLY for static pres 

sures between 3000 and 15000 oO n y 
psig ond pressure differentials 

between 20°° ond 140° woter 

column. 


RING BALANCE 


has ALL 


Hagan Ring Balance Meters have these inherent advantages: 


] They do not employ stuffing boxes, hence there is no 


PRESSURE COMPENSATED ME- 
TER ASSEMBLY—Standord models 
may include avtomotic correc- 
tien for veriotions in tempera- 
ture ond pressure 


oe oe 


danger of leakage; sensitivity is greater; adjustment is 


ae 


less delicate; less maintenance is required. 


i 


ee 


Mercury level is not critical, hence the meter is easier 


y 


to calibrate, and is not thrown out of calibration by loss 


of mercury as long as enough remains to serve as a seal. 


Dead weight calibration can be used—a quick, easy 
and accurate method employing weights supplied with 


the meter. Meter need not be disconnected. 


They are adjustable over a wide range of differentials 
-as much as 7 to | in some models—by a simple range 


DUAL METER for recording ond Screw. 
integrating gas flow and record- 
ing air flow. 

For more information on these and other fea- 


tures of Hagan Ring Balance Meters, send for 
Bulletin 2M51, or write us concerning any par- 


ticular application in which you are interested. 


? 
? 
S 


HAGAN CORPORATION 
HAGAN BUILDING, PITTSBURGH 30, PA. 


ring balance flow and pressure instruments ... combustion control systems 
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at work in new Texas 
natural gasoline plant... 


The Wickes Type A Steam Generator is proving itself one 
serviceable boiler units employed by the oil and gas industry / These units, 
recently installed at a new. Texas plant, each generate 89,000 pounds of 
steam per hour. The efficiency and ease of installatiog/make the Type A 
boiler especially suited to the industry. Wickes can All your exact require- 
ments for boilers of any type up to 250,000 Ibs. stgdm per hour and 850 p.s.i. 
Wickes service fagifities are world-wide and our 
team generation is available to 
ut obligation. Write for descriptive 
ture on the famous Wickes line of steam 

generators. 


THE WICKES BOILER CO. + SAGINAW, MICHIGAN 
Division of The Wickes Corporation - Recognized Quality Since 1854 


SALES OFFICES: Atlanta * Boston * Chicago * Cincinnati * Denver * Detroit * Houston 
Indianapolis * Los Angeles * Milwaukee * New York City * Pittsburgh * Saginaw 
San Francisco * San Jose * Springfield * Seattle * St. Lovis * Tulsa * Mexico City 
Buenos Aires * Manila * Havana * Montevideo * San Juan, P.R. * Victoria, B.C. 
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Action of steam in Terry wheel 
turbine. The steam issues from 
an expanding nozle at high ve- 
locity and enters the side of the 
wheel bucket in which its direc- 
tion is reversed 180°. As this 
single reversal uses but a por- 
tion of the available energy, 
the steam is caught in a sta- 
tionary reversing chamber and 
returned again to the wheel. 
This process is repeated several 
times until practically all of the 
useful, energy has been utilized. 


NO PARTS 


TO LOOSEN OR WORK OUT 


The rotor of the Terry Wheel Turbine is a 
single forging of special composition steel, 
in which a series of semi-circular buckets 
is milled. There are no separate parts to 
become loose or work out, 

The power-producing action of the steam 


takes place on the solid curved backs of 
these buckets or pockets. Therefore close 


clearance is unnecessary and wear on the 
blades forming the pockets is of little con- 
sequence, as it does not materially affect 
horsepower or efficiency. 


For detailed information about this effec- 
tive construction and its advantages, write 
us on your business letterhead for a copy 


of Terry Turbine Bulletin S-116. 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 
~ 


ny 
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~— _ by AMBERLITE MONOBED DEIONIZATION 
t/ ZERO SILICA - ZERO HARDNESS - ZERO CARBON DIOXIDE 


ZERO TOTAL IONIZED SOLIDS 


Migh-pressure-boiler feedwater — passed once through a single 
bed of AMBERLITE ion exchange resins—is free of silica, 


hardness, carbon dioxide . . . of essentially all ionized solids. 


No fuel is consumed, no heat is lost, no shutdowns for 
cleaning are needed. The cost of equipment—and of its 
operation—is low. The treated water contains less than 
one-tenth of one part of ionized solids per million 


parts of water—no matter how poor the quality of 
your raw water supply. And alkalinity is. . . 


But we're getting ahead of our story. 


Here’s a better way to tell it. First, clip the coupon at the bottom of this 
page, fill it in, and mail it to us. When you’ve had a chance to read the 
booklet, ask your consulting engineer or manufacturer of water condi- 
tioning equipment how AMBERLITE Monobed deionization can insure the 
life and efficiency of your high-pressure boilers. Or, if deionization in one 
ion exchange unit doesn’t quite suit your special needs, ask him how 
high quality water can be produced by various combinations of AMBERLITE 


cation and anion exchange resins, operating in separate units. 


ROHM &@ HAAS COMPANY 


cuemicas BoM FoR ino Washington Square, Philadelphia 5, Penna. 











Please send me your new 16-page booklet, 


Ried Hh =& HAAS COM PANY “Amperuite Monobed Deionization”. 


THE RESINOUS PRODUCTS Bivision Name 





Washington Square Philadelphia 5. Pa Title 














The Resvnens Products Brvision was levmeriy Ihe Resveons Products & Chemical Company c 
a ly 





Address 


AMBERLITE is a trade-mark, City 
Reg. U.S. Pat. Off. and in 


incipal forei ‘ 
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resenlng 
the new 


REPUBLIC 





NO DEAD SPOTS OR LAGS 


The TELEMASTER operates on a null-balance 
principle with a constant check-back between the 
initial input and final output, with no intervening 
mechanisms to cause dead spots or lags. This balance 
type detection of any deviation in the desired oper- 
ating conditions, produces a highly responsive and 
fast acting control system. 


ELIMINATES PANEL PIPING 

No control panel piping is necessary with the 
REPUBLIC TELEMASTER. Easily installed, multi- 
wire cables are the only connection between the 
TELEMASTER benchboard and the plant measuring 
and control elements. Results? Easier, faster and 
better appearing installation, increased flexibility, 
economy, and reduced maintenance. 


GREATER APPLICATION FLEXIBILITY 


Flexibility required for complete centralization of 
controls at a central focal point is a distinct feature 


26 


Electronic 





of the TELEMASTER. The system may be operated 
under completely automatic, semi-automatic, or 
manual control from a central supervisory station. 


PLUG-IN INTERCHANGEABLE PARTS 


Due to simplicity, compactness and interchangeable 
component parts the TELEMASTER provides a more 
flexible control system and a more condensed panel 
area than previously possible. All parts subject 
to replacement are mounted on compact plug-in 
units that are easily interchanged and replaced with 
spare parts. 


REDUCED MAINTENANCE 


Control room maintenance is sharply reduced. No 
moving parts or mechanisms are mounted on the 
control panels. Panel equipment is smaller and less 
cumbersome, no panel piping is used. Plug-in replace- 
ment parts may be installed in a matter of seconds. 
All components of the TELEMASTER are fully tested 
and proven for prolonged trouble free service. 





/ 
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" TELEMASTER” 


The new Republic Electronic TELE- 
MASTER Control represents a major 
advance in the field of automatic control. 
The TELEMASTER will remotely repro- 
duce, instantly and accurately, a position 
or a force — perform arithmetical and 
algebraic calculations—and can be used 
for multiple operations. Essentially it 
performs the function of a mechanical 
link through electrical and electronic 
means. It is applicable to all types of 
combustion and process control. 


In plants where distances between oper- 
ating units are great, the lags inherent in 
the compression effect of a pneumatic 
master system are appreciable. This effect 
is frequently sufficient to prevent reali- 
zation of the full benefits of automatic 
control. The Republic Electronic TELE- 
MASTER Control has no inherent lag, re- 
gardless of distance. This means that cen- 
tralization of operations can be achieved 
without any sacrifice of control perform- 
ance. Full details sent upon request. 


REPUBLIC FLOW METERS C0. © 220 oversey rarnway cricaco «7, 1inors 
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Installation for medium and smaller plants 

. pressure to 475 psi . . . capacity to 
60,000 Ibs. of steam per hr . . . suitable 
for any type of fuel 


Installation for larger plants . . . pressure to 1000 psi... 
temperature to 900 F . . . capacity to 350,000 Ibs. per hr 

. any fuel or type of firing . . . indoor or outdoor type 
construction. 


COMBUSTION ENGINEERING 


A MERGER OF COMBUSTION ENGINEERING COMPANY iN THE SUPERHEAT COMPANY 









Sometime this year, or perhaps next, your com- 
Installation for small plants . . . pressure up to pany may decide to buy new boilers . .. to replace 
150 psi . . . capacity to 12,000 Ibs. of steam per obsolete units... to meet increasing steam de- 
hr... adaptable to any fuel. ‘ 
mands ... or for a new plant. Whatever the time 
or circumstances, here’s something it will pay you 
to remember. With fuel and operating costs firmly 
established at new high levels, today more than 
ever before, the first cost of a new boiler is de- 
cidedly secondary to the annual operating cost. 
In fact, the annual cost of fuel alone for the aver- 
age boiler installation nowadays usually equals 
or exceeds the purchase price. And the normal 
life of a boiler should be 20 to 30 years, ov longer. 


Obviously, then, the operating economies 
accruing from better design, construction or ap- 
plication, will quickly offset the difference be- 
tween the cheapest boiler you can buy and the 


best the market affords. Here is one case where the 


old adage “the best is the cheapest” really applies. 


«* 
eee this ar In addition to having installed thousands of 
industrial boilers ...in every size category from 

































less than 100 horsepower up... Combustion has 
designed and built many of the country’s largest 
utility power station boilers. And it is in this field | 
— the manufacturing of power on a large scale — 
that boiler design and construction are evaluated 
most critically and exhaustively. 

The fact that C-E Boilers have been selected 
to meet the exacting performance standards of so 
many of the nation’s largest utility power stations | 
is evidence of the quality of design and construc- : 
tion you can expect to find in any boiler, large or 
small, that bears the Combustion nameplate. 

Our recommendations as to the most suit- 
able type of boiler and firing equipment for the 


specific requirements of your next installation 








are available to you and your consultants with- 
Installation for special conditions including very limited out obligation. B.383A) 
space ... quick steaming (full capacity in 3 min.) . . . fully 

automatic operation . . . capacity to 6000 Ibs. of steam per 

hr... pressure to 300 psi. Ideal for intermittent load. 


— SUPERHEATER, INC. 


200 MADISON AVENUE, NEW YORK 16, 
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In your ‘“‘winter specs” @ for spring construction 


It will pay you to consider these four advantages 
of a Fluor Pulsation Dampening Piping System... 


: The Fluor Pulsation Dampening Piping System is the newest and 
I Pressure drop calculation based on most practical approach to “pulse-free” Cae Hg es Designed primarily 
smoother flow for installation in new construction utilizing piping to handle air, steam, or hydro- 
carbons at operating pressures ranging from a vacuum to 5,000 psi at any tem- 
b rature, this Fluor-designed piping system removes objectionable pulse peak 
2 Improved gas metering accuracy in caused by the oth td ee of compressors. . “ 
Fluor Pulsation Dampening Piping Systems are guaranteed to pro- 
vide a virtually smooth gas flow with minimum pressure drop. Safety is increased 
, rare ot : by eliminating vibrational stress on piping, heat exchangers and vessels. Com- 
3 Virtual elimination of piping maintenance jeden ae efficiency is oat ’ 
metering inaccuracies caused by pulsative 
flow are reduced, and maintenance prob- 
4 Consideration of safety records lems common to conventional piping sys- 
tems are cut to a minimum. 
If you are in the process of 
drawing up specifications for current or 
contemplated construction involving com- 
pressor piping, it will pay you to write for 
Fluor Bulletin No. PDS-8501. Or, contact 
your nearest Fluor Representative for 


FLUOR attention to your particular problem. - eatin 
Fluor Pulsation Dampeners and Pulsation Dampening Piping Systems 


are protected by U.S. and foreign patents issued and pending. 


DESIGNERS AND CONSTRUCTORS of Refining, Natural Gas and Chemical Processing Plants. 


URE WITH FLUOR 
a6 - MANUFACTURERS of Pulsation Dampeners, Mufflers, Gas Cleaners, Cooling Towers and Fin-Fan Units. 


THE FLUOR CORPORATION, LTD., 2500 S. Atlantic Blvd., Los Angeles 22, Calif. Offices in principal cities in the U.S.A. 
REPRESENTED IN THE STERLING AREAS BY: Head Wrightson Processes Ltd., Teesdale House, Baltic St., London, E.C.I., England 
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IT ALWAYS PAYS TO SPECIFY 


Su 


PIPE FITTINGS 








TO MARK PROGRESS 


».-you know they 


are in to stay 


Long, trouble-free piping service results 


from extra safeguards in the manufacture 





of Ladish fittings. Rigid laboratory controls 


rer chemic . siti al ? yy ’ 
over chemical composition and physical THE COMPLETE ontelled Yualily FITTINGS LINE 


properties of steel provide an assurance of PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 
maximum strength and resistance to ero- 


sion or corrosion. These are some of the L yaN 1D) | S H ¢: @) 
e 


extra safeguards for dependable operation 


P P CUDAHY, WISCONSIN 
which you always get in greatest measure MILWAUKEE SUBURB 


e I e C l ° C xe ° District Offices: New York © Buffalo © Pittsburgh © Philodelphio @ Cleveland © Chicago © St. Paul 
in Ladish Controlled Quality Fittings. Oh kee: ©: Aline & Siaetd. 6 Adin > ken Rimiinn 4 Gana oh Saeed adie ts 


CC dle B‘.20°:+7-8I9OP CA 








Single stage, back-to-back impellers 
balance axial forces without use of 
balancing drum. Two impellers in 
first stage give advantages of double 
suction at this point. 


Volute casing provides high efficiency 
and radial belance. Volute design 
also simplifies construction for main- 
tenance purposes, 


Expansion joint is brought to outside 
of pump where leakage may be 
quickly detected and adjustments 
made without dismantling any part 
of the pump. No flexible internal 


members are required for expansion 
compensation. 
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Packing also is on outside 
of pump where it may be 
adjustedeasilyandquickly. 


oe oy oe — ~ ner and outer casings as- 
eomer oe - os * sures uniform expansion 
pressure of the pump ct 4 at all points. Expansion 


; : 4 
suring a tight seal with a s stresses are minimized; 
alignment is held. 


ae 
e Uniform section of both in- 
’ 


minimum of heavy parts. 


way ey PS Rae ae 
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Cost Cutting 
Features 


H™ IS A PUMP designed to meet the needs of the newer 
high pressure boiler plants. Efficiency is high, main- 
tenance is low and every design feature has a long record of 
successful application to boiler feed service. 

Sizes range from 1200 to 2500 psig and from 300 to 
2000 gpm. Allis-Chalmers can supply the complete boiler 
feed pump installation including pump, motor and control, 
of coordinated design and manufacture. 

Get the details on this new boiler feed pump from your 
Allis-Chalmers Sales Office or write Aliis-Chalmers, Mil- 
waukee 1, Wisconsin A-3250 


ALLIS-CHALMERS 





What- 
NEW STANOIL'S 


logger life means 
70 YOU... +0 


6 For fourteen years STANOIL Industrial Oils have proved their ability 
to handle a wide variety of jobs in midwest plants. Now, these estab- 
lished products have been made better than ever! They offer new and 


important savings in an even wider variety of equipment because: 


1. Greater oxidation stability in the New STANOILs enables 
them to stand up under high temperatures of operation, main- 
tain low acidity for long periods of time, and reduce to the 


minimum deposits caused by oil oxidation. 


‘ ; ; . 
High Viscosity Index and Low Pour Point enable STANOILs 
to perform satisfactorily through a wide range of tempera- 
tures. They flow readily at low temperatures and do not thin 


out excessively at high temperatures. 


Greater protection against rust na ben provided by the 
addition of a corrosion inhibitor of an advanced type to all 
grades of New STANOIL. This inhibitor prevents corrosion 
trouble by “plating out” on surfaces that tend to rust. New 
STANOILs have practically put an end to rust and corrosion 


troubles 


At the right are shown several types of equipmefta#in which the New 
STANOILs can save you money and maintenance time. A Standard Oil 
Lubrication specialist will help you find still other applications where 
versatile STANOILs can replace many special-purpose oils. You can 
reach this man quickly and easily through your local Standard Oil 
Company (Indiana) office. Contact him today. Or, if you wish, write 
Standard Oil Company (Indiana), 910 South Michigan Avenue, Chi- 
cago 80, Illinois. 





‘STANDARD OIL COMPANY 


In Hydraulic Systems. Because of the high viscosity index 
and low pour point of the New STANOILs, they provide 
smooth operation in hydraulic systems regardless of 
widely varying temperatures. They also eliminate foam- 
ing, which is frequently troublesome in hydraulic oper- 
ation. Their high oxidation stability eliminates deposits 
that could cause valve sticking and wear. 


In Compressors. Because of the oxidation stability aiid 
low carbon-forming characteristics of STANOILs, carbon 
deposits on valves are reduced in ait-compressor opefa- 
tion. The New STANOILs separate readily from watef— 


no troublesome emulsions in compressor crankcases. § 


In Reduction Gears. Because of STANOIL’s resistance to 
acidity and to deposit formation, gear cases of reduction 
gears remain clean. The oil may be used for longer 
periods with no danger of excessive wear of gears and 


bearings. 





these leading companies—}> 





with these conditions 





and these problems—> 





sot these results—) 





ith HAYS COMBUSTION CONTROL 





RAYBESTOS-MANHATTAN | 
COMPANY 


SUNSHINE BISCUIT 
COMPANY 


BEMIS BROS. BAG 
COMPANY 


AMERICAN TOBACCO 
COMPANY 


no. of Three 
boilers (one stand-by) 


COMPANY 





SHERWIN-WILLIAMS | 











Three One, plus steam gen- 


erator incinerator 












rating 16,500 Ib per hr 


65,000 Ib per hr 


19,650 Ib per hr 








70,000 Ib per hr and 
80,000 Ib per hr 





31,500 Ib per hr 














. Better process load 
regulation 


out of boilers due to 
rising load 


oil firing through 
wide load swings 


Varies from 40- 75,000 max. 120,000 Ib per hr in 68,000 Ib per hr in From 10,000 to 
50,000 Ib per hr each boiler winter—70,000 Ib | winter, 60,000 lb per 30,000 Ib per hr 
lead total fluctuation per hr in summer hr in summer. Daily 
up to 20,000 Ib variation 15,000 Ib 
per hr per hr 
Coal Coal Coal Oil and coal Oil 
use of Power and Process and Mostly for process, Power, process Process 
steam process space heating also for pumps, com- and heating 
pressors and heating 
. To recondition or Combustion To get better effi- Accurate control of To lower costs. Dras- 
add new boiler efficiency ciency. To get more pulverized coal and tic load fluctuations 





(1) “The Hays instru- 
ments and controls, 
through greater effi- 
ciency . . . gave us the 
solution . 
creasing stéam capac- 


. « that of in- 


“Operating effi- 
ciency has been as 
high as 82%—much 
of the credit going to 
the accuracy of 
(Hays) automatically 


“Our basic reason 
for installing the 
Hays control was to 
obtain better effi- 
ciencies. Our aim 
was more than 


“We have made test 
runs using the Hays 
automatic combus- 
tion control system, 
bringing the load 
rapidly up from 
8,000 Ib per hr to 


“Our management 
and operating crew 
are well pleased with 
the new (Hays) unit, 
not only because of 
the low maintenance 
costs but also be- 





Pe mRNERESe, phon 


nT ee 























reached . . . effi- 
ciency .. . 79.3%.” 


ity” and 
(2) “regulating the 
steam that goes into 
process.” 









controlled combus- 


tion.” 80,000 Ib per hr with 


excellent results.” 


cause the equipment 
enables us to keep § 
close watch over our 
operating costs.” 






































compare your control requirements and write for the results story which matches your needs—free on request 


THE HAYS CORPORATION wmicHiGAN CITY 7, INDIANA © Aviomotic Combustion Control * Boiler Ponels * 


Hays-Penn Flowmeters * Veriflow Meters and Veritrol * Gas Analyzers * Draft Gages * Combustion Test Sets * CO: Recorders * Electronic Oxygen Recorders 
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RS OE valrEveits 


@ EXCERPTS FROM THE R-S BOOK OF EXPERIENCE © 


No. 579—6-inch 
15-pound Direct 
Action Float 
Valve with 
counter-weight 
assembly. 





No. 628—Solenoid Trip Valve is 
used for emergency service. The 

lenoid can be ged with the 
counter-weight mechanism to open 
or close the valve and hold it there 
in one position or the other. if for 
any reason the solenoid functions, 


 — the latch is tripped, which permits 
in im U m ress U re rop ; the counter-weight to open or close 
the valve by gravity. The assembly 

: is suited to shut off the flow or to 

open a vent and requires manual 


SAV E s POW & he reset. Can be constructed of any 


metal or alloy and in various sizes 
for air, gases, steam, oil, hydraulic 


The beveled vane of an R-S Valve seats firmly and other services. 


against the valve body to produce commercially tight 








shut-off with metal-to-metal seat. A rubber seat 
produces drip-tight closure. In the open position the 
streamlined vane creates a Venturi action. Pressure 
drop in R-S Valves is low, and they therefore produce 
substantial savings in pumping costs. 

Illustration shows a heavy duty R-S Valve used in 


the water system to a compressor house. Valve is 

No. 677—1500-pound Welding End 
Steel Valve for superheated steam ser- 
vice. A.S.M.E. standards with heavy 
duty handwheel control. 


equipped with diaphragm motor, handwheel control 
with self-locking worm and gear and declutching 
mechanism together with outboard bearing for 
operating shaft with goose neck support. 

Every R-S Valve is engineered and constructed 
for rugged service and provided with such safety 
factors that it will give complete satisfaction in 
the service for which it is designed. Consult with 


your local R-S Valve Engineers or write direct. 


R-S PRODUCTS CORPORATION | ___[ MMM No.795—threv-inch 3-way Vaive Type 


No. 733 utilizing standard tee and two 


4600 Germantown Avenue, Philadelphia 44, Pa. : moo te geben a me S" 
An S. Morgan Smith Company Subsidiary . 
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-  mmernees 


De Laval Oil Purifiers are especially 
important at the power plant of Calco 
Chemical Company, for this great plant 
is completely independent of outside 
power. The De Laval centrifugal ma- 
chines, on continuous by-pass, keep the 
turbine oil free of both of the chief 
contaminants that tend to cause trouble 
—dirt and water. Since a perfectly clean 
lubrication system is the best protec- 
tion a turbine can have, and since the 
De Laval machines keep the oil always 


@ Write for Bulletin TO-1. 


At Calco Chemical’s 
Power Plant — 





in a safely clean condition, in truth these 
centrifugals are a form of “life insur- 
ance” for the power plant. 

The De Laval centrifugal helps main- 
tain in any oil the properties given it at 
the refinery. It does not remove oil- 
soluble additives. 

When oil is circulated on continuous 
by-pass, through De Lavals of proper 
capacity, it is purified from three to four 
times daily. The oil never has a chance 
to become contaminated. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 


for most dependable 
power production 





‘LUBRICATING OIL PURIFIERS 
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18,000 RESEARCH MAN-HOURS 


a “4 as. “ 
° he Example . ke . _ 
help industry {pew Recen? . 


cutsteamcosts ” 


Savings 


BcocK 
oy SWILCOX 


Helping Industry Cut 

Steam Costs Since 1867 through Re- 

search, Engineering, Equipment, Installation and 
Maintenance Services. 











ROTATING BEAM FATIGUE MACHINE 
Designed and built by B&W, this apparatus is used to observe fatigue of welded 
joints under simulated operating conditions: internal pressures to 4000 psi, tem- 
peratures to 1400 F, and variable stresses. 

















BEARING HOUSING, LOAD APPLIED BEARING HOUSING, 
FREE TO SLIDE THRU THESE PIVOTS FIXE 
FURNACE 
1 Re, SO : H sageapbaatae yb” 
— SPECIMEN J 
VALVE FOR APPLYING oe seam a 4 
INTERNAL PRESSURE Ry LIMIT SWITCH | 
STOPS TEST i 
i ON FAILURE A 
RE 
apeuaaiet’ ‘=-MAIN LOADING LEVER 


Also designed and built by B&W to test effects of repeate. 
quenching on welded specimens at 1050 F and 2500 psi —i.e., 
actual boiler operating conditions of highest temperature-pressure 
combination now in service. 














TEMPERATURE RECORDER PRESSURE 
CONTROLLER REGULATOR / 
4 
WATER IN 
' 
INLET 
VALVE? 
? 
HYDRAULIC 
INTENSIFIER 














' 
GAS-FIRED FURNACE WATER OUT 


Steel—basic in industry—assumes 

many forms to meet the increasingly severe 

conditions of modern boiler operation. For example, 

B&W uses eight or more different steel analyses to obtain optimum 

dependability, service life, and economy for their. high-pressure, high- 
temperature units. 


These Steels—individually, and under conditions each must meet—are stable, tough, flex- 
ible, and strong. However, when welded together, they tend to become intractable . . . creep, 
flow, stretch, warp, harden, crack, and otherwise change at the welded joints to a dangerous 
and costly degree. B&W is constantly seeking improved methods of welding—to curb 
these capricious traits of modern alloys ... and to help industry keep power costs down. 
For Example: B&W is continuing a three-year-old project, involving some 18,000 research 
man-hours, on joining widely dissimilar alloys in tubular form. Findings have already pro- 
duced new methods of control and new welding techniques that are measurably superior to 
any used before. They add much to the assurance of dependable B&W boiler service at tem- 
peratures to 1050 F and pressures as high as 2500 psi. 

This Sort of Creative Research in problems of boiler design and construction is an 80-year- 
old story at B&W. Perhaps it’s just what is needed to bring your current steam-generat- 
ing problem to a profitable solution. 
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Whatever 
you need 























No matter what your operating conditions— 

pressure, temperature, quality of steam; speed, loading; 
condensing or non-condensing— 

there is a Sinclair Steam Cylinder Oil made expressly 
to give the utmost in lubrication satisfaction. 


Through proper combinations of steam cylinder stocks and 
compounding ingredients, Sinclair lubrication technologists 
have developed a series of steam cylinder oils to fit the 
operating needs of any installation. There are oils that 
provide quick atomization . . . persistent adhesion to 
cylinder walls in the presence of moisture . . . rugged, 
wear-resisting lubricating films under super-heat 

... or complete separation from condensate where that is 
the dominating requirement. 





A Sinclair lubrication engineer will help you select 
the proper oil for your particular service. 


SINCLAIR 
Steam Cylinder Oils 











for every steam engine installation 


For lubrication counsel see your nearest Supplier of 
Sinclair Products or write Sinclair Refining Company, 
630 Fifth Avenue, New York 20, N. Y. 


February, 1951—POWER ENGINEERING—Chicago, Ill. 





*oPROPORTIONEERS,: INC.°% 


System is Positive... 
Protecting Your Boiler 
and 
Reducing Steam Costs 


All equipment shown red in 
photo and flowgram furnished 


by Proportioneers, Inc.% 


At Oberlin College this %Proportioneers% 
installation automatically provides correct boiler 
water treatment, adding the proper chemical 
in the correct proportion, at the right point, at 
the right time. Chemical treatment as applied 
by the %Proportioneers% system offers the ad- 
vantages of improved heat transmission, fuel 
savings, and greatly reduced maintenance for 









































every power plant from the largest high pres- 
sure installation to the smallest low pressure 
job. We supply complete chemical feeding 
systems including metering pumps, with control 
panels, chemical tanks, dissolvers and all other 
units required. Let us assume full responsibility 
for your complete chemical feeding system. 


Write for Brochure SM9020 and Bulletin CAT. 


No. 3 in a series on boiler water conditioning. 


7o PROPORTIONEERS, INC. 7% 


Write to %PROPORTIONEERS, INC.%, 385 Harris Ave., Providence 1, R. I. 


Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 





TOP EFFICIENCY FROM LOW AND HIGH ASH COALS 


PERFECT SPREAD STURER 


Three AE Perfect Spread 2-freder, travelling grate Stokers recently installed by 
a leading pharmaceutical manufacturer in the midwest. The boilers, each with 
a maximum continuous capacity of 60,000 Ibs. per hour are Union “A” Type. 
Efficiency at normal capacity, 83.4%; at maximum capacity, 82.4%. Coa 
sulting Engineer, Austin Company. 


In the Boiler Room illustrated, the Perfect Spread Stokers were 
guaranteed to use coal containing either 13,306 B.T.U. or 
11,327 B.T.U. per lb. as fired. These two coals have moisture 
contents of 4.7% and 10.7%, with ash content of 8.2% and 
10.1%, respectively. With either coal, practically the same 
capacity is available but these Perfect Spread Stokers have done 
even better than er Five different grades of coal have 
been used to date .. . and all with top efficiency. 

Perfect Spread’s unique feeder won't clog on wet coal but 
feeds uniformly —not in slugs—regardless of moisture content. 
Its engineered cinder return and adjustable overfire air system 
give comparable results from either low or high ash coals. Its 
even feed characteristic insures higher CO,, freedom from 
smoke puffs, minimum carbon in the ashpit, and less fly ash. 
Feeders adjustable from 50 to 7,500 Ibs. of coal per hour... 
capacities range from 8,000 to 500,000 Ibs. of steam per hour. 
Mail coupon today for full data. 


American Engineering Company 
AM F RI CA N F | G | N FF ¥ | N Gi 2408 Aramingo Ave., Philadelphia 25, Pa. 
Gentlemen: We are interested in saving fuel dollars. Kindly 


send booklet giving full information about Perfect Spread 


COMPANY Stokers. 


PHILADELPHIA 25, PENNA. Name Title 


AE Products are: Taylor and Perfect Spread Stokers, Company 
Marine Deck Auxiliaries, Hele-Shaw and Hydramite Address 


Fluid Power, Lo-Hed Hoists, Lo-Hed Car Pullers City 
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PRODUCTS 
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Keep up-to-date with 

this 400 page Catalog .. . it’s 

chock full of new and improved drop forged steel 
Valves, Fittings and Flanges designed to meet every 


oot ‘Na LX. modern piping need for high or low pressures and 


“BLUE BOOK Ne temperatures in process work. 


“of the Drop Forged Steel 


Valve and Fitting Industry ” Be Safe and Sure . . . Use Vogt drop forged in all 


oil, water, steam, air, gas and refrigeration services. 


Write for a copy of Catalog F-9 
on your Company letterhead 


HENRY VOGT MACHINE CO., Inc., 
LOUISVILLE 10, KENTUCKY 


BRANCH OFFICES: New York, Chicogo, Cleveland, Dallas 
Vogt Plant St. Louis, Charleston, W. Vo 


oY” 
~ Air View of 
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Control-dollars frequently bring annual invest- 
ment returns of 100% or more. When you buy 
adequate.well-applied steam plant controls,you 
increase your dollars’ ability to work usefully 
for you. 

That's where Bailey can help: Bailey Controls 
can give you a better control-dollar efficiency. 


Here's why : 


1. Complete Range of Equipment —fully 
co-ordinated. You need never worry that 
a Bailey Engineer's recommendation is 
slanted in favor of a particular type of 
equipment, just because he has a limited 
line to sell—or that Bailey will pass the 
buck for efficient control: we offer complete 


boiler control systems. 


Engineering Service—backed by experi- 
ence. No other manufacturer of instru- 
ments and controls can offer as broad an 
experience, based on successful installations 
involving all types of combustion, flow 


measurement and automatic control. 


Direct Sales-Service — conveniently lo- 
cated near you. Bailey Meter Company's 


sales-service engineers are located in more 


Februa 251—POWER 


This Bailey Boiler Control Panel in a 
mid-western industrial plant saves 
fuel and insures safe operation of a 
100,000 Ib per hr, 175 psi, sat., pul- 
verized coal and gas-fired boiler. 


industrial centers than those of any other 
manufacturer of boiler control systems; you 
get prompt, experienced service with a min- 


imum of travel time and expense. 


For better control-dollar efficiency —for more 


power per fuel dollar, less outage and safer 


working conditions, you owe it to yourself to 
investigate Bailey Controls. Ask a Bailey 
Engineer to arrange a visit to a nearby Bailey 
installation. We're proud to stand on our 


record: “More power to you!” 


ROAD 
OHIO 


IVANHOE 
10, 





you can BE SURE.. ie its 
We stinghouse : 


“DUST STORM”. Abrasive dusts sprayed on the Type E, while operating at 
full speed, for extended periods, fail to impair operation. In these tests, none o' 
the abrasive entered the bearing housing . . . governing and overspeed-trip 
mechanisms continued to operate freely. 


Defies dust and dirt 


Depend on the general-purpose Type E turbine . . . the Type E, Get complete infor- 
Turbine for the kind of service you want... mation from your nearby Westinghouse 


whenever and wherever you want it. office, or write for your copy of the Type E 


Prolonged exposure to abrasive dusts fails Turbine Book, B-3896, Westinghouse Elec- 


to more than dirty up the outside casing. tric Corp., P. O. Box 868, Pittsburgh 30, Pa. 
. . . J-50500-A 
Type F construction keeps foreign matter out, 
and eliminates close-sliding fits, Materials 
used in construction resist corrosion and 
erosion ... you get a turbine that’s rugged. 

Investigate these, and all the other vital 


features wrapped up in industry’s standard 


ag 





te 
Friends 


S EVERAL months ago a basic chemical shortage, created by strikes, caused Nalco 
a great deal of difficulty in supplying adequate quantities of water treatment chemicals 
to established users. 

Uniformly, Nalco System users displayed a wonderful cooperative spirit and under- 
standing patience during this trying period. 

We wish to take this public means of thanking and expressing our pride in our 
friends in deed—and to note with satisfaction that not a single shutdown was reported 
as being necessary because of an inadequate supply of Nalco chemicals. 

With the immediate prospect of greater military and defense uses of many chemicals, 
it is particularly reassuring to know that Nalco and Nalco System users have a fully 
demonstrated ability to work closely together in turning adversity into success. 


NATIONAL ALUMINATE CORPORATION 


6224 West 66th Place ° Chicago 38, Illinois 
In Canada: Alchem Limited, Burlington, Ontario 


5 ieee A LTT 


aa 


SYSTEM... Serving Industry through Practical Applied Science 
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HELPFUL BULLETINS 


Answers to many operating and maintenance problems will be found in these new bulletins 
and catalogs. List paragraph numbers of those you want on coupon below, detach and mail 


PUMPS, COMPRESSORS 


101 For Controlled Volume pumeine— 
Sixteen-pp Bulletin 450 
company’s air-cylinder ered —— | 
pumps for controlled volume pumping at 
constant speeds, at proportional rates, at 
high pressures, and for other applications. 
Tilnsteated with photos, sectional ws 
Gives details; 


109 Automatic Valves—Bulletin 299, 4 
, presents a cross section com- 
pany’s ne of valves and introduces two 
new ones—an automatic reseating relief 
ressure reducing and 
regulating valve. ee Puy a tells 
what each valve do and 
where ? should be ye i, ~ 854 dimen- 
sions. A. W. Cash Valve Mfg. Corp. 


valve and a large 





scribes typical feed systems available; illus- 
trates auxiliary eq Also i 

alr consumption and capacity-pressure 
tables. Milton Roy Co. 


102 Chemical Pumps—Company’'s euype 
MR pumps for boiler water 
ment, for fontrolied volume ap} Teottene, 
for pump’ ty — Fy — for han- 
dling co: e chemicals are the subject of 
4-pp Bulletin Design features are 
described and illustrated and center spread 
is devoted to capacity-pressure selection 
tables. Dearborn Chemical Co. 


103 § Centrifugal Pump—Bulletin 7204 
8-pp, presents a le-stage, open- 
Pm ag! type ——— B 
fitted, that’s — y a 

rvice, irr 


110 Bu htweight Pipe Is Used— 
Bulletin , 4 pp, shows typical ap- 
of mpan y's Lockseam Spiral- 
weld ipe in “the construction, 
ls handling, mining, oil, pa 


r mill, 
power and sewage fields. Includes 
data on fittin, flanges, connections, and 
pipe specifica ons from 4 to 30 in. dia. 


aylor Pipe Co. 


MECHANICAL POWER 
TRANSMISSION 


11 Variable Speed Control Simplified— 
1 Bulletin 700 contains some 40 pp of 
descriptive, application and engineeri 

data on variable speed pulleys and selective 
speed transmissions. Includes many photos 


and drawings and 
showing how old ines can 


and mach 
be easily equi, with emicient speed con- 
trol. Lovejoy Flexible Daren Co. 


1 1 y + ore Flexible rs ye 
Bulletin A601, 7" | i 
pany'’s w te ion wey qpeed 
reducer, important advan- 
‘ iris unit for output : of 115 
to 330 rpm and capacities to hp is de- 
LF A, - offering a more Sexible and more 
conneuniens means of speed reduction. It 
consists of a reducer with fixed ratio 
driven b = motor through a V-belt drive; 
construc an details are illus- 
trated ma ‘descr! judes dimensions, 
full tabular data for selecting proper size 
reducer. Dodge Mfg. Corp. 


1 13 Worm gg a —~ 
long- run economy of these reducers, this 
installation 


Reducers—Em - 





ently in use which 

describes and illustrates some new mc 
including vertical drives, standard units 
and worm gear sets. The Cleveland Worm 
& Gear Co. 





applicable for other services. 
with photos and cutaways, how 
pump is constructed, gives a .R_., 
bronze analysis, performance curves, di- 
mensions. Goulds Pumps, Inc. 

prin- 


104 pie,” apectal advan ages cos 
ciple, speci vantages, construc- 
and range of cppltgettens of 
duty and rotary 
are explained in illustrated Bulle- 
1-8, 8 pp. Includes dimensional data, 
cations. Viking Pump Co. 


105 Motor Driven C Bulletin 
726-5, 28 pp, is devoted to company’s 
O-CE horizontai duplex motor driven com- 
ressors featuring anti-friction roller bear- 
hout. This and other ad 








design details 1 ill 
Bearing removal by oil injection = 
discussed, as is five-step regulation. 


Illus- 
trated with photos, cutaway draw- 


large 
ing. prec Pneumatic Tool Co. 


cluded.” Ingersoll-Rand 
VALVES, PIPING 


rated 
cations 





107 Popular Steel Valves—Condensed 
Catalog 104, 28 pp. describes and 
illustrates the most widely used of com- 
pany'’s cast and forged steel valves and 
the data presented for these valves = 
complete. Those listed are one 

the ic steam pressure c 

2500 lb—and include globe and 

gage, instrument, hydraulic and 

t , also strat. 


non-return and 

lains special design features of the 
ines, gives construction details, dimen- 
sions, ratings, mate! specifications. 











Edward Valves, Inc. 
108 i. hinge Fittings and Flanges—Cata- 
just released, is a 400-pp. 
ah. Big EH, reference book on drop 
‘orged steel valves, fitti and es for 
practically all piping n: at high and low 
pi res and temperatures. Provides not 
only varias information on company's 
complete line, but also much helpful en- 
gineering and application data, and in- 
cludes a section on —- for refrigera- 
tion service. Fully illustrated with photos 
and drawings, book is well-indexed, com- 
piled for easy use. Available to qualified 
— engineers, please give your title. 
lenry Vogt Machine Co. 
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WATER CONDITIONING, TESTING 


12 4 <3 Corrosion Inhibitor—How Fem gre A a 
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% control ——- of steam and 
is told in 2-pp B 
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This inhibitor, a mixture of organic amines 
selected according to volatility character- 

istics required by each steam condensate 
system, is a colorless liquid containing no 
ammonia. Its use is suggested where ex- 
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gen zeolite softeners are not justifi Al- 

is-Chalmers Mfg. Co. 
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included. Hall Laboratories, Ine. 
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DOW. EEL: 5S Eka 1 CE 


CHEMISTRY APPLIED TO MAINTENANCE CLEANING PROBLEMS 


Mill “M" asked: 
“How fast can you clean !* 


4 boiler?” 





Dowell Service cleaned the internal surfaces in 10 hours! 


This was the case of a boiler generating 
350,000 pounds of steam per hour with 
an operating pressure of 1250 p.s.i. In 
ten hours Dowell Service removed an 
estimated 1,000 Ibs. of deposits which 
were causing tube failures. The boiler 
was back on the line the next day. 


What is Dowell Service? It is simply 
the application of chemistry to the 
problem of removing deposits from 
heat exchangers, water lines and all 
kinds of process equipment. Dowell 


engineers fill the equipment with liquid 
solvents which reach wherever steam 
and water flow and are designed to dis- 
solve and disintegrate the deposits 
efficiently and quickly. Dismantling is 
not necessary. 


Somewhere in your plant there is a job 
that can be done faster, better, more eco- 
nomically by Dowell Service. Let an 
experienced Dowell Service Engineer 
help you with your maintenance plan- 
ning. No obligation, of course. 





DOWELL INCORPORATED - TULSA 3, OKLAHOMA 


SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


Kansas City 8 
Wichita 2 


New York 20 


Oklahoma City 2 


Houston 2 
New Orleans 12 
Ft. Worth 2 


Wilmington 99 
Richmond 19 

Jacksonville Ss 
Atianta 


hreveport 69 
Anniston, Alabama 


Salem, lilinois 
Borger, Texas 
Midland, Texas 
Wichita Falls, Texas 


Lefeyette, La. 
Long Beach, Oakland, Casper: Dowell Associate—international Cementers, Inc. 


Other recent Dowell jobs: 


Entire Piping Systems of two college dormie 
tories cleaned of scale. 


Three Formaldehyde Contact Towers ond 
Reboilers cleaned and restored to designed 
operating efficiency. 
Six Black Liquor Evaporators cleaned far 
paper company. Deposits removed from 
vapor and liquor sides in one operation, 





I he new 160,000 kw Potomac River 

Station of Potomac Electric Power 
Company was designed to live in a resi- 
dential neighborhood adjacent to the 
National Capitol. The architecture is in 
harmony with near-by apartments. 


This plant, which supplements the other 
generating facilities of the Company in 
serving the District of Columbia and sur- 
rounding territory, was designed and 
constructed by Stone & Webster Engineer- 
ing Corporation. 


aa 


STONE & WEBSTER ENGINEERING CORPORATION 
SUBSIDIARY OF STONE & WEBSTER, INC. 
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USKORONA 





can't be harmed by ozone or dampness 





United States Rubber Company research engi- 
neers developed USKORONA to eliminate the 
problem of corona (ozone) deterioration. 
Today USKORONA is the only tape that is 
both moisture and ozone resistant. In a test of 
four of the leading brands, USKORONA was 
the only tape to withstand the 4-hour corona ~ 
exposure. To be extra sure, USKORONA was 
exposed for 500 more consecutive hours and 
still showed no signs of corona deterioration. 
With such evidence, no wonder USKORONA 
is used by leading power companies for splices, 
joints and other underground connections. For 
more information about moisture and ozone 
resistant USKORONA, write to the... 





UNITED STATES. BUBSAER COM PARRY 


TAPE DEPARTMENT + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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But on the golf course you can see the results. In 
steam hook-ups on the other hand, bad performance 
may go undetected for years, even though the traps 


apparently are working properly. 





If you are in competition, it is certain that you cannot 
} get the lowest fuel costs and highest production rates 
} from steam heating and process equipment by “stand- 
ardizing” on one type of steam trap for all purposes 


in your plant. 





The four principal types of Sarco steam traps are 





illustrated at the right. They are available in a wide 
| range of sizes and steam pressures and each has a spe- 


cific function. The trick is to get the right trap on 





every steam job and every steam line in your plant. 
This can be done by calling in the Sarco Representative 
near you, or by asking for Sarco Catalog No. 1600 which 
gives recommendations for trapping all kinds of equip- 


ment, both indoors and out. 








SARCO COMPANY, INC. 


SARC O Empire State Building, New York 1,N.Y. 


SAVES STEAM SARCO CANADA, LTD., TORONTO 5, ONTARIO 


cm PP £€.6.Y7 & S$ P80 @ Vis 7% 
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This midwestern manufacturing plant was 
ready to expand—but water supply was run- 
ning so low that failure to meet even existing 
requirements seemed imminent. The obvious 
answer seemed to be more wells, so an option 
was taken on land for a new well field. 

Top management, however, was not satis- 
fied with the ‘obvious’ answer, so, before 
making the additional investment, they called 
in Hall Laboratories. 

Hall engineers first studied water usage. 
By solving a stubborn slime problem which 
had made it necessary to flush condensers 
with fresh water every day, they saved 60,000 


gallons per day. Better synchronization of 


supply and demand eliminated overflow from 
storage tanks, and use of waste water instead 
of fresh wherever possible resulted in further 
savings. These and other measures which are 
gradually being put into effect are reducing 


water consumption 50%—bringing current re- 
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quirements safely within the supply which 
had been available. 

This still left the problem of providing for 
the proposed plant expansion, so Hall en- 
gineers next went to work on the wells. Acid- 
izing had been used previously, with small 
success, but Hall engineers used a new and 
inexpensive well cleaning method which 
cleans out clays and other particles not re- 
moved by acid. With this method they doubled 
well capacity, increasing the average from 
400 gpm to 800 gpm. At the same time, 
drawdown was greatly reduced. 

Result: No investment for new wells; ample 
capacity for all present needs; and plenty of 
reserve capacity for the planned expansion. 

For more information about Hall Plant- 
Wide Water Service, and particularly in re- 
gard to this new and effective method of 
restoring the capacity of wells, just fill in and 
mail the coupon. 


HALL LABORATORIES, INC. 


(A SUBSIDIARY OF HAGAN CORPORATION) 
CONSULTANTS ON BOILER WATER CONDITIONING; 
PROCUREMENT, TREATMENT, USAGE AND DISPOSAL OF INDUSTRIAL WATER 
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Hell Laboratories, Inc., Hagan Building, Pittsburgh 30, Pa. 


Please send me your bulletin: 
Your Most Important Raw Material 


Name 

Position 
Company 

Street & Number 


__ Zone 


Let’s Consider Your Whole Water Problem 


State 








City__ 
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NEW EQUIPMENT NEWS 


WHAT'S NEW? On these pages the Editors summarize the outstand- 
ing industrial developments of leading manufacturers who will supply 
you, free of charge, the bulletins or other information desired. For ease 
in making requests use the no-obligation, postage-paid card pages 49-50. 


1—DRY-TYPE TRANSFORMERS 
Hermetically sealed, with Class B in- 
sulation, are lower in price 
The use of Class B insulation is re- 
sponsible for the lower prices of these 
transformers. Company’s previous sealed 
dry-type transformers with Class H 
insulation were 20 per cent higher in 
price than open-type units; these are 
only 10 per cent higher. Tests are re- 
ported to show that Class B materials 
in a nitrogen atmosphere can be satis- 
factorily operated at the 180 C temper- 
ature formerly assigned only to Class 
H materials. 

These transformers are available in 
ratings through 1500 kva and 15,000 
v and can be supplied with metal-clad 
switchgear for load center installations 
or with network protector and high- 
voltage switch 

Expected to broaden the application 
of the dry-type transformer, the new 
hermetically sealed units are nitrogen 
filled and can be installed indoors with- 
out fireproof vaults, or outdoors, where 
there is no exposure to lightning, or 
even underground, according to man- 
ufacturer. Transformer and Allied 
Product Divs., General Electric Co. 


2—EXPLOSION-PROOF METER 
For indicating presence of flammable 
or explosive gases 
By making this portable instrument ex- 
plosion proof, company engineers point 
out that they have eliminated the 
danger of a spark from it igniting a 
dangerous air-vapor mixture. Accord- 
ing to them, the meter is being en- 
thusiastically received by fire marshals, 
police officials and insurance inspectors. 


An_ easily-handled instrument, it 
weighs only 6 lb, is 5% in. in dia and 
6% in. high. Besides the “on” and 
“off” switch the only controls are a 
voltage check knob and a zero setting 
knob. Lor-Ann Instrument Co. 


3—MECHANICAL SEALS 
For rotary shafts come in standard 
designs, wide range of materials 
With these seals sealing is effected by 
leakless and positive contact between 
lapped metal-to-carbon or metal-to- 
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metal mating surfaces, company ex- 
plains; one of these elements rotates 
with the shaft and the other is sta- 
tionary. The stationary element doesn’t 
contact the shaft. Selection of design 
and materials depends on intended 
service. The Garlock Packing Co. 


4—MOTOR STARTER 
Is designed to protect both operating 
personnel, connected machine 

With ratings of 600 v, 7% hp eg cae ws 
5 hp single phase; or 220 v, 1% hp d-c, 
the Motor Watchman Class 10-100-S1 
starts, stops, and provides overload pro- 
tection for single phase, polyphase and 
d-c motors. Personnel protection fea- 
tures include the self-indicating handle, 
interlocked cover to prevent opening 
unless starter is “off,” and safety latch 
to lock starter “off” during servicing. 

Motor protection is provided by the 
quick-make, quick-break, over-center 
toggle mechanism, De-ion are quench- 
ing, and bimetallic disc-type thermal 
overload relay. Starter has straight- 
through wiring, Bonderized enclosure. 
Westinghouse Electric Corp. 


5—ALUMINUM PAINT 

Has silicone base and 

high resistance to heat 
Heat-Rem H-170 is capable of with- 
standing temperatures to 1700 F, ac- 
cording to manufacturer, and it fuses 
with surface metal upon application to 
form a bright, elastic finish that’s re- 
sistant to moisture, corrosion, mild 
acids, alkalis and industrial fumes. 

This paint is said to set in 4 hr and 

dry completely overnight on hot sur- 
faces. It is suggested for use on heat 
lines, condensers, compressors, engine 
heads, exhaust manifolds and industrial 
equipment previously regarded as un- 
paintable because of temperature limi- 
tations. It is packaged in quart, gallon 
and 5-gal cans. Speco, Inc. 


6—TURBINE GENERATORS 

High speed, compact and streamlined 

units in 500 to 7500 kw ratings 
Generators in the WA Series are multi- 
stage, all-impulse, steam turbine driven 
units. They are designed to operate 
with economical regenerative feedwater 
heating cycles and also be tied-in ther- 
modynamically to provide a steam- 
power balance where low pressure 
process steam is utilized. Governor and 
regulating characteristics provide for 
aguas with existing units and tie- 
ines. 

The WA Series design incorporates 
three-bearing unit construction, housing 
type generator and direct-connected 
exciter construction. Allis-Chalmers 
Mfg. Co. 


7—ENGINEERS’ RULES 
In two new styles, offering double- 
and single-edged graduations 
One of the two wood folding rules re- 
cently announced by this manufacturer 
is the Royal Eagle 610 which has 


offers extra 


double-edged graduations. It is marked 
in sixteenths of an inch on the outside 
and in tenths and hundredths of a foot 
on the inside. It costs $1.75. The 
single-edged graduated rule is the All 
American 410, marked in tenths and 
hundredths of a foot on the outside, and 
sixteenths of an inch on the inside, 
which costs $1.50. Prices slightly higher 
on the West Coast. The Eagle Rule 
Mfg. Corp. 


8—FEEDWATER HEATER 
For small plants, utilizes exhaust steam 
to heat water for boiler 
Designed specifically for small factories, 
institutions, public buildings, dairies 
and laundries with boiler capacities of 
300 hp or less, the Junior Feed Water 
Heater is made of fabricated steel with 
stainless steel trays which disperse 
feed water in the form of thin cur- 
tains over a large area, so the exhaust 


steam gives up its heat quickly and 
evenly. According to manufacturer, a 
saving of 1 per cent in fuel will result 
from each 11 F increase in feed water 
temperature by use of exhaust steam. 
Ample water storage space is provided 
to eliminate need for a sump or well. 
The Swartwout Co. 


9—TUBE AND PIPE FITTINGS 
Insert flange, connector and union in 
corrosion-resistant alloys 
Fittings in company’s new Speedline 
series are intended to permit consider- 
able cost reduction in setting up pipin 
systems. Each of the three principa 
fittings can be used with corrosion- 
resistant tubing or pipe in Schedules 
5S, 10S and 40S. 

The insert flange consists of a corro- 
sion-resistant serrated insert in a car- 
bon ,steel flange. Because relatively 
little high alloy material is used to 
provide corrosion resistance, the cost 
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You do it less often 













) by using Dependable Quality 
CRANE VALVES 






That’s why 


more Crane Valves 









are used 
than any other make 






- this valve likes tough throttling jobs 


—And for durable, maintenance-free 
service, it’s typical Crane quality. The 
plug-type disc and seat construction in | 
Crane No. 144%2P’s utilizes the tough- = 
est combination of metals found in ; 
150-Pound brass valves. Extra wide 
seating surfaces give high resistance to 
damage by “wire drawing” or foreign 
matter. Crane disc taper is precisely 
correct for accurate flow regulation. 





















Whether you need throttling valves or any i 
other type, you'll pay less in the long run 
by insisting on Crane Quality. Get a dem- 
onstration by your Crane Representative. 


CRANE CO., General Offices: 
836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 


VALVES * FITTINGS * PIPE * PLUMBING * HEATING 
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of the flange is reduced, company points 
out, and installation time is also re- 
duced by the elimination of welding, 
threading and vanstoning. 

The new aligning connector can be 
used to connect heavy-wall Schedule 
40S pipe and light-wall Schedule 5S 
pipe. It is made in sizes for use with cor- 
rosion-resistant tubing and pipe from 
% through 4 in. Designed to combine 
best features of a screwed pipe union 
and sanitary tube union, this lighter 
weight union is said to prevent | ge, 
and it’s bi-metallic construction to 
make it gall free. Horace T. Potts Co. 


10—ALIGNMENT INDICATOR 

For crankshafts of all types of gaso- 

line, diesel and dual-fuel engines 
Use of this sturdy gage during the 
erection and periodic servicing of an 
engine is suggested to prevent mechan- 
ical breakdown from fractured crank- 
shafts attributable to faulty crank- 
shaft alignment. To facilitate testing 
operations, the dial can be read in all 
positions of the crank. This indicator 
can also be used for checking connect- 
ing-rod bearing clearances, cylinder 
liner wear, deflections of beam. Beek- 
man Industries, Inc. 


11—INDUSTRIAL OIL BURNER 

In five sizes with Btu ratings from 

8 to 34 million per hour 
The Coppus-Dennis Fanmix Oil Burner 
utilizes steam under pressure to atomize 
oil into minute particles which are dis- 
charged through rapidly rotating ori- 
fices and thrown outward into a cylin- 
drical “sleeve” of air. This air-fuel 
mixture is projected into the furnace 
by a fan rotated by the jet reaction of 
the steam-atomized oil. The mixing of 
atomized oil and air brings the oxy- 
gen molecules together with the hydro- 
carbon molecules of the fuel, to pro- 
vide rapid and complete combustion 
and a short flame pattern. 


Advantages claimed for this new 
burner are increased boiler ratings, im- 
proved fuel efficiency, elimination of hot 
| spots, elimination of need for forced 
draft equipment, reduced stack re- 
quirements, and reduced coking at- 
mosphere. The burner uses any good 
grade of fuel oil from No. 2 to No. 6 
with a_ viscosity of about 400 SSU. 
Coppus Engineering Corp. 


12—INDUCTION MOTORS 
Heavy-duty, wound-rotor type, built 
in ratings from 30 to 1500 hp 
These motors provide variable speed 
drive and are also suggested for appli- 
cations requiring high starting torque 
and low starting current, or long accel- 
eration periods. Drip-proof construc- 
tion is standard, but splash-proof or 
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enclosed, forced ventilation models are 
available. The frame is heavy-duty 
fabricated steel with steel-bar feet. 
Either ball or split-sleeve type bearings 
available. Electric Machinery Mfg. Co. 


13—SIGHT FEED BUBBLER 


And sediment trap, may be mounted 

on panel or supported in line 
Two new units for use in gas and air 
lines are a sight feed bubbler, to con- 
trol and indicate relatively small rates 
of flow, and a sediment trap for remov- 
ing dirt and moisture. With the bubbler 
the entire flow of gas or air is 
through liquid in a transparent cylinder, 
where the rate of flow is shown by 
bubbles rising through the liquid. A 
needle valve at the top permits selec- 


tion of flow rate. Typical applications 
include bleeding air into lines to purge 
them of corrosive fumes, and use with 
hydrostatic liquid-level gages. 

The sediment trap is identical to the 
bubbler, but without needle valve, dip 
tube or filler plug. It handles up to 6 
cu ft per min at 25 psi differential pres- 
sure. There’s a drain plug at the bot- 
tom of both units for removal of excess 
liquid. Cylinder is glass or plastic. 
King Engineering Corp. 


14—NICKEL SILVER POINTERS 


Are used on heavy-duty pressure and 

vapor tension temperature gages 
Pointers for gages to be used on diesel 
engines, air compressors and similar 
units must withstand mechanical vi- 
bration, overload and exposure to dust 
and moisture. To retain accuracy under 
this kind of abuse, the Rochester Mfg. 
Co. now produces pressure and vapor 
tension temperature gages with pointers 
of 12 per cent nickel silver alloy. Prop- 
erties of this metal include resistance to 
corrosion, fatigue and wear, also rela- 
tively good electrical conductivity. The 
Riverside Metal Co. 


15—SYNCHRONOUS GENERATOR 


High speed, available in four basic 

designs with 1.875 to 50 kva ratings 
Designated Types ATI, ASI and ATB, 
these newest additions to company’s 
Tri-Clad line -have frequency ratings 
of 60 and 400 cycles. Of the three 
standard 60 cycle generators the basic 
one is externally regulated and de- 
signed to operate with standard voltage 
regulator in the exciter field circuit. 
Standard excitation voltage is 64 v, but 
equipment for 125 v is available. 

A second design provides self-regu- 
lated features for applications where 
average voltage regulation and motor 
starting ability is desired. The third de- 
sign involves the basic 60-cycle genera- 
tor, a special overhung amplidyne ex- 


19SI—POWER _ENGINEERING—CH 


citer and a static voltage regulator, all 
wrapped in one package. It is ap- 
plicable where close voltage regulation 
and excellent motor starting ability is 
required. 

The high frequency 14-pole syn- 
chronous generator is suitable for ap- 
plications which require 400 cycle 
power, as well as in frequency changer 
ae driven by 3500-rpm motors. 
Small and Medium Motor Divs., Gen- 
eral Electric Co. 


16—HIGH PRESSURE GASKET 


Is engineered to streamline jointed 

connections, reduce turbulence 
The Style CGI Gasket is a compres- 
sion gage type with both inside and 
outside ring. It has a_ spiral-wound 
construction with alternating V- 
crimped plies of metal and filler. It is 
explained that skin friction usually 
present in pipes sets up little eddies 
in the fluid passing through it, and at 
the joint this is increased as the fluid 
pushes into the recess between flanges. 
In this new gasket the steel ring is 
designed to practically fill this recess 
so no turbulent barrier is set up and 
the flow is increased. 

The gasket is made for most standard 
ASA and API fittings. Pressure range 
is 150 to 2500 lb. In addition to stain- 
less steels, the inside ring can be made 
with nickel, Monel or Inconel. Ring 
thickness depends on flange face finish 
and yield factors of the gasket proper 
A wide choice of metals and filler ma- 
terials are available, including Teflon. 
Flexitallic Gasket Co. 


17—ELEVATOR BUCKETS 
Are cast integrally with a single link 
of chain to prevent loosening 
The Beaucalloy Uni-Cast Buckets are 
made of a heat treated alloy steel for 
durability and the front edge and cor- 


ners are reinforced to withstand abra- 
sive action while loading. The bottom 
of the bucket is flat to prevent arching. 
Five sizes are available from 8 by 5 in. 
to 16 by 8 in. Beaumont Birch Co. 


18—MERCURY SAFETY SWITCH 

Is hemetically sealed, and mounted 

on a lever-operated armature 
Intended for use in hazardous or ex- 
plosive locations this switch is available 
with either push button or selector 
knob. When knob is turned or button 
pushed the armature is inclined to ac- 
tuate the mercury switch. Manufac- 
turer says there is no possibility of a 
spark because the actuating linkage is 
purely mechanical. Designed for ver- 
tical panel mounting, this is a single- 
pole switch with either double or single 
throw action. Panalarm Products, Inc. 








Increase the 


efficiency 


of your present boiler 


with the Lyamadtrony 


AIR PREHEATER 
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The installation of a Ljungstrom air preheater on 
your present boiler offers the opportunity for con- 
siderable fuel savings that will more than offset 
the initial cost of the preheater in a matter of aj 
few years. 


The regenerative counterflow principle of the? 
Ljungstrom permits operation at lower exit gas) 
temperatures . . . assuring increased heat recovery, 
and reducing the amount of fuel required. More= 
over, the compactness and lightness of the pre< 
heater makes it possible to install it on your present” 
boiler with minimum change in the existing struce 
ture. : 

For more information as to how you can 
approach modern performance standards with a@ 
boiler that is operating without an air preheater, or 
with out-of-date air preheater, write to the Air 
Preheater Corporation. Our engineers will wel- 
come the opportunity to show you how the Ljungs 
strom can raise the over-all efficiency of your plant 








The Ljungstrom operates on the continuous regeneras 
tive counterflow principle. The heat transfer surfaces 
in the rotor act as heat accumulators. As the rotor 
revolves the heat is transferred from the waste gases 
to the incoming cold air. 


THE AIR PREHEATER CORPORATION 


60 EAST 42nd ST. * NEW YORK 17, NEW YORK 
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CATALOG 
LIBRARY 


This monthly list of the latest standard cata- 
logs and Kya we is designed to aid the 
g his permanent cata- 
log file of engineering data. The items 
listed, unlike those under Helpful Bulletins, 
will appear each month except for additions 
and deletions determined by space require- 
ments or by the manufacturers issuing the 
bulletins. Use the Helpful Bulletins coupon 
in requesting these copies. 








WATER TREATING, 
CORROSION PREVENTION 


Water Conditioning Bulletin—This 
201 is an S-pp discussion of water and 
the chemicals developed for conditioning 
it to control scale and algae and inhibit 
corrosion. Describes ———— chemicals in 


detail, giving ~ -~-¥- mposition and 
rig Chemical Corp. 


application 
Boiler Water Manual—Factual infor- 
202 mation on standard methods of ap- 
lying chemicals in — —— of water 
‘or boilers is prese this 16-pp 
technical bulletin, called a Standard Method 
122. Discusses pretreatment of raw water, 
application of chemical feeding to pre- 
treating operations and both constant rate 
and flow responsive feeding direct to boiler 
drum and to feedwater system. Also dis- 
cusses condensate returns, flushing periods 
%Proportioneers, Inc.% 


2 Water Softening ~ sy — How 

03 the t+ ~ — rd water 
can be off of one softeners 
is ex Tained ‘in "bulletin - 2386, 12 pp, describ- 
ing lon exchange equipment. It covers in 
detail downflow, upfiow and gravity zeo- 
lite water softeners. Contains a 2-pp cut- 
away illustration of a fully” automatic 

, softener. The Permutit Co 


204 Water Treatment Bulletin 5000, 
24 pp, explains the reasons for boiler 
water —o_ and tells services offered 
by com in providing formulations to 
suit 1 tie ual plant requirements. Covers 
pre-treatment, internal treatment, treat- 
ment application, blowdown adjustment 
land test control. Filled with photos and 
ayout diagrams, this helpful booklet also 
escribes available equipment and includes 

reference bibliography of literature pub- 
ished on specific formulations. Dearborn 
mhemical Co 


205 Bale Boiler oo 12-pp article dis- 
the cause an / —— 
an n boiler systems is presented 
Betz Technical Paper No. i111 titled 
‘orrosion: Its Effect in Boiler Systems. 
e corrosive effects of oxygen, carbon di- 
ide, ammonia, hydrogen sulfide, oe 
d ——— factors are evaluated. W 


Turbine Blade Deposit Study—Iden- 
tification and prevention of steam 


list 
analyses of deposits containing 
jum disilicate, occurrence data on com- 
nds found, ee of deposits 
is-Chalmers Mfg. Co. 


Two-Stage Water Conditioner—Bul- 
letin 4801 describes company’s water 
ditioner which combines the advantages 
both hot process and zeolite softening. 
plains operation of softener in which the 
e is the hot process using lime or 

lime and the second 


zero. Cochrane Corp 


Corrosion Treatment — “Corrosion 
208 Protection of Steam and Condensate 
Return Systems” a p folder covering 
amine treatment for inhibiting of boiler 
and condensate is 
described as affording surface srotection of 
the metal itself as well as ra’ 





yp 
by power plants using this 


treatment. The Bird-Archer Co 


60 


covers various types 
automatic control. 


Modern pH and Chiorine Control— 

This 100-pp booklet gives ~~ | 
details of company’s color comparators and 
equipment in water testing and control of 
boiler and industrial water, also 
meaning of 


ing boiler feed water. 


21 Sunes Softeners — Bulletins WC-102 





of hot-process water ao 


the chemis 
‘ater Conditioning Co. 


ing. Graver 


One-Minute Water Tests — Rapid, 
212 simple and accurate tests for > 
water hardness are d 
Bulletin RESO, 4 pp. 
and equipment are pictured and described. 
Bulletin tells how tests may be used to 
determine water hardness, hardness due to 
calcium alone and hardness due to magne- 

sium alone. Hall Laboratories, Inc. 





Boiler Water Treatment — Bulletin 

213 47, 8 pp, is on internal treatment of 
boller water. Defines internal treatment 
and tells its advantages in softening, sludge 
conditioning, stabilization. Explains oper- 
ation of company's m, including the 
chemicals used. National Aluminate Corp. 


214 Ion Exchange Systems — “Amber- 
lite Monobed Detonization” is a 
12-pp miniature textbook covering the his- 
tory, behavior, present | oe pel and 
potential uses of the ion 

systems in water-conditioning, chemical 
processing and other industries. Reactions 
of various combinations of exchangers are 
explained in text and equations. Also dis- 
cussed are operating costs, equipment costs, 
quality of product derived, rinse uire- 
ments and other properties as they apply 
to the complete or partial single-step re- 
moval of ionized solids. The Resinous 
Products Div., Rohm & Haas Co. 





Pocket Book on Chemicals — Here's 
215 a handy little 28-pp manual cover- 
ing chemical products used by the power 
engineer. Most of those listed are water 
treating chemicals, but there's also a brine 
treatment, a fuel oil sludge dispersant, a 
soot remover, and protective coating. De- 
scribes each product, tells what it does 
and how and where to use it. Includes a 
helpful reference chart suggesting the ap- 
plication of these products to several types 
of operations. Western Chemical Co. 


BOILERS AND AUXILIARIES 


216 Shop-Assembled Boiler — Eight-pp 
Bulletin G-72 introduces company’s 
new integral furnace boiler. Describes and 
illustrates its economy, ease of installation 
and connection, flexibility, minimum space 
requirements, efficient combustion, st 
steaming and ease of operation. The Bab- 
cock and Wilcox Co. 


21 7 Dowtherm Vaporizer — Bulletin No. 
48-2, describing manufacturer's 

“A" Dowtherm Vaporizer tells how 

unit is designed to evaporate Dowtherm in 

such a way as to provide Copeneen oper. 

ation at maximum temperatures, discuss 

ing its construction advantages in detail. 

The Wickes Boiler Co 


218 The Why of Dual Circulation Gen- 
erators — The special advantages of 
company’s dual circulation steam generator 
are presented clearly and factually in Bul- 
letin B-50-11, 16 pp. Attractively illustrated 
with installation photos and sketches the 
text explains the principles of dual circu- 
lation. Tells ~ applications of this type 
of generator in both high make-up and low 
make-up plants. Foster Wheeler Corp. 


219 Tube Expanders—Bulletin 380, 8 pp, 
covers manufacturer's line of tube 
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sure boiler tubes, superheaters, econo- 
mizers, circulating tubes, steam generators 
other equipment. Thomas C. Wilson, Inc. 
ibe Boiler Data—This 20-pp 

ring 


220 B55 booklet is filled with enginee 
drawings recent installation of com- 


of high pres- 





diverse steam requirements. 
ine Co. 


221 Rotary Tube Cleaners — Bulletin 
R-105 presents air and water — 
rotary tube cleaners and cleaner 

. Illustrates several models and heads 
discuss: special features. includes 
data on motors, hose. Roto Div., Elliott Co. 


2 2 Fuel Economizers— Both cast iron 
2 tube economizers and steel tube 
economizers are covered in detail in Cata- 
log 169, . pp. Advantages of their diamond- 
shaped t ubes and streamline flow of gas 
and soot blower steam are discussed. Green 
Fuel Economizer Co., Inc. 


Water Tube Boilers—Eight-pp Bul- 
223 — SB24B describes and illustrates 
boilers wit. int 


ntag 0 
of ‘ive installations. Erie City Tron Works. 


Air Preheaters — Illustrated Bulletin 

A-11610, 8 pp, defines air preheat 
and explains its benefits in terms of in- 
creased efficiency and capacity and flame 
stability. Provides general description of 
company’s preheater, discusses its app plica- 
tion to boiler plants. Several installations 
are illustrated. The Air Preheater Corp. 


VALVES, TRAPS, PIPING 


Bonnet Valves—‘Pressure-Seal" bon- 
net valves are described and illus- 
trated in Form AD-1819. Includes sizes, 
dimensions, ratings and tests for gate, 
globe, angle and stop check valves as rec- 
ommended for high pressure and high 
temperature service. Also explains oper- 
ating advantages of the valves and tells 
how the pressure seal is made. Crane Co. 


Valve Bulletin — apt Section 
12-H describes various types of 
company’s cast steel pressure-seal bonnet 
valves. Information on choosing the best 
size valve for your service is given in one 
page of the booklet under the title, “Cor- 
relation of Valve Size and Pressure Drop.” 
and construction advantages of the 
valves are given and tables of pressure and 
temperature ratings. Edward Valves, Inc. 


225 


General Service Valves — Bulletin 
227 E-160, 16 pp, describes and illus- 
trates the design and construction of com- 
pany’s quick-operating valves, explaining 
their application to blow-off service and on 
fi process, soot 
blower, water column blow-down, and 
other types of pipe line. Included are tables 
and list prices. 








of 
Everlasting Vaive Co. 


228 & bord ons 


fittings. It d 
construction features and other advantages. 
Dart Mfg. Co. 


Fittings — Twelve-pp 
covers manufacturer's 


| Nag Valves—Illustrated Bulletin 
, 24 pp, describes blow-off 
valves for bi high-pressure boilers, and covers 
seatless, hard-seat and unit-tandem types. 
for working steam pressures from 400 
2500 Construction details and RAY 
principles are illustrated by cutaway draw- 
ings. Dimensions and specifications in- 
cluded. Yarnall-Waring Co. 


Weldin; pettines and Flanges—Cata 

230 icg and ing ineering Data Book 211, 
rovides complete dimen- 
sional _, we we and — on com- 
pon "s welding fittings and flanges. 

neert section contains practical in- 
foumation covering rf 
varying conditions 
pressure, location and mate: 


a 262-pp 4 | 


support’ 


pe, ngs 
expansion and flexibility, 
fluids. 


anchorage of piping and flow o 
Tube Turns, 


231 


Steam Traps and Temperature Con- 
trols—Here is a comprehensive cata- 





NEW SUN PRODUCT 
CLEANS 
HYDRAULIC SYSTEMS 


Without Downtime! 








SUN’S NEW HYDRAULIC SYSTEM 
CLEANER eliminates the produc- 
tion loss and man-hour loss that 
usually go with the cleaning of 
equipment. This product does its 
work without interrupting produc- 
tion. It has the detergency to re- 
move thesludges and gums formed 
by oxidation of hydraulic oil, 
soaps formed from coolants and 
cutting oils, and other contami- 
nants. Besides permitting opera- 
tions to go on undisturbed, it pro- 
tects the system against further 
rusting once parts have been 
cleaned. Sun Hydraulic System 
Cleaner has been thoroughly 
“Job Proved’”’ in cleaning up hy- 
draulic systems of presses, ma- 
chine tools, and circulating 
systems of a great variety of in- 
dustrial equipment. It is available 
in viscosities suitable for any 
pump. Get peak performance out 
of your equipment by using Sun 
Hydraulic System Cleaner. 


FREE! 


to anyone who uses or maintains hydraulic 
equipment: this booklet by Sun Engineers 
on the fundamentals of hydraulic systems 
and the application of hydraulic oils. It 
will prove valuable as a guidebook in 
day-to-day work, a refresher course for 
engineers, or a readable instruction book 
for nonprofessionals. 





Sun Oil Company 
Dept. PE-2 
Philadelphia 3, Pa. 
[_] | should like a copy of “Hydraulic Fundamentals and Industfial 


Hydraulic Oils.” 
[-] | want more information about Sun Hydraulic System Cleafier. 





Name. 





Title 





Company. 


Street. 
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SUN INDUSTRIAL PRODUCTS 


SUN OIL COMPANY, PHILADELPHIA 3, PA. + SUN OIL COMPANY, LTD., TORONTO AND MONTREAL 





log comprising many of company's bulle- 
tins on steam traps and related equipment, 
including an illustrated steam trap selec- 
tion chart. Provides data on boiler steam 
traps, air eliminators, thermostatic steam 
traps and air vents, inverted bucket steam 
traps, temperature regulators and cooling 
controls, steam and water mixers, thermo- 
stats and strainers. Contains sizes, appli- 
cation data, prices. Sarco Co., I 


Steam, Air, Gasoline Traps — This 
232 32-pp illustrated catalog, No. 250, 
describes five types of thermostatic steam 
traps for pressures to 225 lb; expansion 
steam traps for pressures to 250 lb; weight- 
operated traps for steam, air and gasoline 
service, pressures to 1500 Ib; piston-oper- 
ated steam traps for pressures to 650 Ib, 
and also steam, air and gas separators. 
Includes capacity tables, installation dia- 
grams. W. H. Nicholson & Co. 


Handbook on Fittings and Fianges 
233 Catalog wf-1950, 88 pp, is packed 
with working information on seamless car- 
bon steel welding fittings and forged steel 
flanges. In addition to presenting standard 
schedules with their specifications, list 
prices and sizes, book gives information on 
dimensional tolerances; American standard 
flange facings with dimensions; ad 
standards and threadin 
pressure ratings, physical and chemical re- 
quirements for flanges, nuts and bolts; plus 
sizes and wall thicknesses of welding fit- 
Grinnell Co., Inc 


practice; service 


tings in other metals 


How to Choose and Use Air Traps 
234 - -Bulletin 202, 4 pp, describes manu- 
facturer’s complete line of air traps, cover- 
ing their selection and installation for 
automatic drainage of moisture from com- 
pressed air intercoolers, aftercoolers, re- 
ceivers, separators, and drip points. Prices 
included. Armstrong Machine Works. 


Safety Valve Engineering Data—How 
company’s safety valve works and its 
important operating advantages are ex- 
plained and illustrated in Bulletin 1707. 
Includes dimensions on flanged and welded 
inlet valve types, tables on superheat cor- 
rection factor, capacities in pounds of 
saturated steam per hour. Manning, Max- 
well & Moore, Inc 


235 


Flanges for Severe Service — This 
236 4-pp bulletin describes and illus- 
trates a flange specially developed for serv- 
ices involving severe abrasion and corro- 
sives, and for use in suction and discharge 
service. Photos and sketches illustrate the 
flange and its parts. Also covers a flexible 
rubber pipe for use with abrasive or cor- 
rosive material, and an acid- and corro- 
sion-resistant duct. Goodall Rubber Co 


237 To Make Valves Accessible — This 
little folder describes a sprocket rim 
with chain guide. The rim adjusts to fit 
all valve wheels and makes them readily 
accessible. Prices given. Babbitt Steam 
Specialty Co. 


INSTRUMENTS AND CONTROLS 


238 Instrument and Control Panels -— 
Bulletin 773, 8 pp, explains how 
fare used panels are made and where they 





are used. All operations of fabrication are 
)discussed and illustrated—layout, cutting, 
jdrilling, welding, fitting, painting, wiring 
pThe Hays Corp 


239 Remote Reading Flow Meters—Data 
Book 702, 32 pp, fully illustrates and 
jwxplains flow measurement problems and 
‘offers suggestions for their solution. Meter 

les, differential devices and reading 
Gnstruments are fully described Republic 
mo Meters Co 


What’s Going On Inside?—Sight flow 
4 indicators for insertion ~- odling 
ines carrying oll, steam, water, yy: 
liquids are described in Bulletin DD. 
Covers both cylinder and window oun. 
Ernst Water Column & Gage Co 
241 Flow Meters—Bulletin 400-F2, 8 pp, 

features company’s meter for meas- 
urement of steam, air, or gas flow in 1 or 
1% in. pi lines, and designed for instal- 
lation rectly in the line being metered 
Illustrated with photos of meter, sectional 
and dimensional drawings, the bulletin 


explains how meter operates, discusses its 
advantages. Builders-Providence, Inc. 


cutting the Ratio Totalizer to 
242 w Srwelve suggested applications 
of = ratio totalizer in automatic 
control circuits are described and illus- 
trated by diagram in 8-pp Bulletin 5450 


62 Febr 


This new device is a pneumatically oper- 
ated control mechanism = 5 a oe in- 
put control ova 


tion and division, averaging and reversal 
Corp. 


of loading pressure. Hagan 
For Practical Men—That's the title 
pocket-size et 


mainte 
it explains electrical insulation, tells how 
it can be tested and what makes it go 
bad. It describes the egger insulation 
tester and justifies its cost in terms of 
long run and p of shut- 
downs. James G. Biddle Co. 


Air Locks “Bulletin 8-31, 2 : 
244 seri anys air * and 


scribing 
trip master ~~ Nor "holding 
and control valves in position Teguiating 
ure of air supply, is illustrated with 
photos, diagrams and line drawings. The 
Swartwout Co. 


245 Flow Tube — Catalog 80, 4 pp, pre- 

- —_ ~ gy hm a fad 
primary element for measu: a 
and controlling fluid flow. Telts how these 
flow tu are designed and how they 
function and discusses their advantages. 
Foster Engineering Co. 


246 Control Equipment—General Cata- 
log 001, 30 pp, is devoted to measur- 
ing and control equipment for water one 
sewage works, power and p 

dustries. Catalog illustrates and , — 
in detail: venturi tubes and meters, con- 
trollers, gages, manometers, pilot equip- 
ment. Simplex Valve and Meter Co. 


2 47 fr Pressure Reiter Se ay 
ressure 








epplicetions of a aries ¥ 
regulator; shows typical installati Also 
covers a compound ‘ulator fer conteeh- 
ling back pressure relief valve and high 
pressure make-up valve. Atlas Valve Co. 
2 48 Control e—General Specifica- 
tion CA942, 16 pp, presents control 
linkage for company’s control drive and 
also contains engineering price data. Ex- 
plains and illustrates flexible control de- 
sign drive levers, driven levers, connecting 
links, bearti and shaft and cable, also 
rotation over 90 deg. Bailey Meter Co. 


2 49 Pressure Reducing Valves—Selection 
and engineering data on pressure 
reducing valves, including those for re- 
mote control of reduc steam or water 
pressures, are presented in 12-pp Bulletin 
477-A. Valve types are illustrated. Also 
described and illustrated is company’s de- 
superheater. Northern Equipment Co. 


25 Index to Information — Compiled 
0 to help power engineers obtain lit- 
erature wanted on chemical proportioning 
equipment, volumetric and gravimetric 
feeders, and recording, indicating and con- 
trol instruments, 4-pp Bulletin BIF-1 de- 
scribes briefly 36 available bulletins cover- 
ing this equipment. BIF Industries. 


— COMPRESSORS, ENGINES 


r Many Pu Jobe_The Ser! 
251 ASisA. latest “of company's well. 


—— Steam Engi In p 

steam engines as more than 

“Just p~ ” Bulletin 306 touches briefly 

upon some of the advantages of “by-prod- 

uct’” Bulletin features company's 
vertical steam engines of both throttli: 





ng 
and sutomatic governor types. Troy Engine 
& Machine co” 


Boiler Feed Pumps—Bulletin me, = 
anon in color, descri 


floating tneorperated. Capacity data 
is provided, —. heard pressure tables. 
Pacific Pumps, | 


Pulsation-Free Compressor Pi 
256 ee Bulletin PDS-8501, “¥ PP. 
ny’s n dampen: ng 
iping com- 
pares rst cost to other piping, but 
affords "higher operating efficiency, im- 
proved flow measurement and lower main- 
temance costs. Explains pulsation phe- 
nomena in gas compression systems and 
how dampen principle is applied. The 
Fiuor Corp., Ltd. 


257 Centrifugal, Reciprocating Pumps— 
This is a helpful collection of bulle- 
tins covering man 7 types of centrifugal 
and reciproca’ for a wide range 


pum es- 

ly sul erosive and 
corrosive li ~¥ and others. Warren Steam 
Pump Co., 


ELECTRICAL 


Power Factor Correcti 
258 oe be considerations = 


of system power 

are oe coulaieel te in *pulletin 05B7465, 4 pp. It 
points out economical and operatio - 
vantages improving lant. + ee factor 
and re of keep: — 
factor up to 0 ing or Sion an lis 
how the effects of low power factor can be 
corrected. Allis-Chalmers Mfg. Co. 





259 Synchronous Motors — High speed 
synchronous motes are described in 
a B bulletin PB -1. The bulletin is 

with descriptive matter and photo- 


graphs explaining features. Elliott 


2 Low ye —- < _ 
260 Publication Pp. 
typical installations of efficent high. 


power ‘ae. constant rives, de- 
scribes their construction | features, = 


performance data. General Electric co 


6 Care of A-C Rotating Equipment— 
2 1 To promote intelligent and consist- 
-— maintenance of electrical machines, 
pany has oe Bulletin 05R7417, 
which @ series of articles by Fraser 
Jeffrey. Contents of the 24-pp booklet 
cover preventive maintenance and machine 
repairs, and such subjects as drying moist 
insulation, measuring insulation resist- 
ance. Allis-Chalmers Mfg. Co. 


COAL HANDLING 


Spreader Stoker -— Bulletin 890, 40 
262 Ppp, describes a spreader stoker with 
overthrow rotor designed to provide uni- 
form fuel distribution. Discusses advan- 
tages i this type of stoker, including its 

i in the burning of many grades 








well- 
known IMO pumps and es) and eepecially” dee designed 
for low cost standard 
duction, is described in iliustrated edt le- 
tin L313A-B, 8 pp. — is + oe service 
screw-type rotary 
products and other ight or viscous fluids 
as required for rotary and steam a 
oil burners, oll transfer, lubrication, ny. 
draulic systems and similar services. 
Laval Steam Turbine Co. 
oc Compressor Selection Chart—Here's 
selection chart, based on normal 
eppiieations handling air with atmospheric 
intake pressure. It simplifies selection of 
proper size compressor for mee * indus- 
trial use, with quick comparison between 
discharge pressure unds per square inch 
gage and piston displacement cubic feet 
per minute and shows recommended com- 
pressor bore and stroke in inches. Worth- 
ington Pump and Machinery 
253 Air Compressor Lubrication Manual 
—Valuable information on air con- 
pressor maintenance is contained in this 
~ P. illustrated book. Subjects treated 
nclude 


related equip ment, 
compressor oils 








requir ——- 
sor olls, and “safety “prossutions. ities 
Service Oll Co 


95) 


of coal “and in handling of fluctuating 
loads. Power-operated and a 
—— grates and stationary grates are 
descri illustrated. Book includes 
photos of installations. Detroit Stoker Co. 
Coal Handling Equipment—Modern 
equipment for the storage and han- 
dling of coal and ash is presented in 24-pp 
Bulletin 300. Illustra - concrete 
and tile silos, cylindri sus- 
pended steel bunkers. Gifford- Wood Co. 
264 sre Spreader Stoker Selectio 


tended to Leip te 


be cons dered. American ni 
Spreader Stoker Data—This is a file 


the second, dumping tes, the 
installations. Riley ‘Stoker Corp. 


(Continued on page 146) 
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DEARBORN FORMULA 134 ELIMINATES SCALE 


@ These destroyed parts represent a large, unnecessary in- 
vestment in equipment, labor and shut-down time. Condi- 
tions like these can easily and economically be avoided 
with Dearborn Formula 134. Wherever water travels— 
scale tends to form. Formula 134 is a concentrated solvent 
for the rapid removal of scale in heat exchange units, 
boilers, pumps, feed lines, meters, condensers and other 
valuable equipment. 





Formula 134 is just one of many Dearborn formulas used 
to save equipment, reduce shut-down time and maintenance 
costs. Other Dearborn formulas control acidity of con- SAFE, SIMPLE APPLICATION 
densate, prevent excessive foaming and prevent corrosion i" aed ty eS Se ee 
of metal in contact with calcium and sodium chloride re- —_ 5992 which describes in detail methods for the 
frigerating brines. For the correct water treatment to best _remevel of scale with Dearborn Formula 134. 


meet your needs—consult Dearborn. pPecssoscoseooorsssorossorsssry 


DEARBORN CHEMICAL COMPANY 
DEARBORN CHEMICAL COMPANY 310 S. Michigan Ave., Dept. PG 
310 S. Michigan Ave. «+ Chicago 4, Ill. i 


C _f/ a. ; Ci ete ee 
oG EQ) Ott F RARE ERED Se NGS 





Please send me information on Dearborn 
Formula 134. 
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THE LEADER IN WATER TREATMENT AND RUST PREVENTIVES 
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Fresno, Calif.—Board of Fresno County Supervisors, Court 
House, Fresno, plans central-heating plant in new multi-unit 
tuberculosis hospital on local site. tire project will cost 
about $2,750,000. David D. Horn and Marshall Mortland, 1244 
O St., Fresno, are architects. 

Denver, Colo.—Public Service Co. of Colorado, 900 15th St., 
has authorized fund of about $24,000,000 for expansion and 
improvements in plants and system during 1951. Work will 
include increased generating capacity, power sub-stations, 
transmission lines and other operating facilities. A new 
60,000-kw generating unit will be installed at location still 
to be determined. 

Hartford, Conn.—Connecticut Light & Power Co., 36 Pearl 
St., Hartford, has engaged Charles T. Main & Co., 80 Federal 
St., Boston, Mass., consulting engineer, to make surveys and 
estimates of cost of a proposed hydroelectric generating sta- 
tion on Housatonic River, near Lake Zoar. Preliminary 
estimates indicate that project will cost in excess of $10,- 
000,000. 

Wilmington, Del.—Delaware Power & Light Co., 600 Market 
St., is arranging an appropriation of about $15,000,900 for 
expansion and improvements in plants and system during 
1951. Work will include pro extensions in new Edge 
Moor steam-electric generating station, Wilmington, where 
initial unit is now in course of completion; transmission 
lines, power substations and other operating facilities. 

indiana Harbor, ind.— Youngstown Sheet & Tube Co. plans 
extensions in power plant at local steel mill, in conjunction 
with an expansion program for large increased output of pig 
iron, steel and coke. Installation will include a new high- 
pressure turbine-generator and auxiliary equipment; also 
enlargement of water-treating plant, new pumping station 
and other work; new slab heating furnaces, turbo-blower and 


miscellaneous accessory ———— Entire project is se 
wi i t 


to cost $90,000,000, and 1 require a number of mon for 
completion. Main offices are at Youngstown, Ohio. 

Louisville, Ky.—Philip Morris & Co., Ltd., 100 Park Ave., 
New York, N. Y., cigarettes and tobacco, plans central- 
heating plant in new seven-story storage and distributing 
plant, 110 x 150 ft, at Louisville, for which general erection 
contract will be awarded soon. Cost estimated about 
$3,000,000. Lockwood, Greene Engineers, Inc., 10 Rockefeller 
Plaza, New York, is architect and engineer. 

Paducah, Ky.—U. S. Atomic Energy Commission, 1901 Con- 
stitution Ave., N.W., Washington, D.C., plans steam-generat- 
ing plant at new uranium production facility on site of Ken- 
tucky Ordnance works, near Paducah. Smith, Hinchman & 
Grylls, Inc., Marquette Bldg., Detroit, Mich., is architect and 
engineer. Entire project will comprise a large group of 
buildings, power substation, and other utilities, and will 
represent an investment of about $350,000,000. 

Baton Rouge, La.—Ideal Cement Co. Denver National 
Bidg., Denver, Colo., plans boiler plant at proposed new 
mill at Baton Rouge. It will comprise a number of one and 
multi-story units, equipped for a capacity of 1,500,000 bbl 
per annum. Cost reported close to $2,500,000. 

Baltimore, Md.—Consw’ dated Gas, Electric Light & Power 
Co., Lexington Bldg., is arranging for sale of a bond issue of 
$25,000,000, majority of proceeds to be used for expansion 
and improvements in plants and system, including generat- 
ing plants, power substations, transmission and distributing 
lines. 

Frederick, Md.—Lansdale Tube Co., Inc., Lansdale, Pa., 
television and electronic tubes, plans boiler plant at new 
factory on 50-acre tract of land at Frederick. It will consist 
of several one-story buildings, and is reported to cost ap- 
proximately $1,000,000. M. Ward Easby, Inc., 1201 Chestnut 
St., Philadelphia, Pa., is consulting engineer. Company i 
a subsidiary of Philco Corp., Tioga and C Sts., Philadelphia. 

Boston, Mass.—New England Provision Co., Inc., 27 Fulton 
St., sausage and other prepared meat products, plans boiler 
house at new meat-processing plant, on Southampton St., 
Roxbury District, for which work will begin early in spring. 
Entire project is reported to cost over ,000. Henschen, 
Everds & Crombie, 59 E. Van Buren St., Chicago, Ill., are 
consulting engineers. 

Crystal Falls, Mich.—Wisconsin-Michigan Power Co., 137 
W. Mill St., Appleton, Wis., has authorized plans for new 
hydroelectric generating station on Michigamme River, near 
Crystal Falls. Details of capacity and estimates of cost are 


new being made. Mead & Hunt, 550 State St., Madison, Wis., 
are consulting engineers. 

Greenville, Miss.—Alexander Smith & Sons Carpet Co., 
Yonkers, N. Y., rugs and carpets, plans boiler plant at pro- 

new branch mill at Greenville. It will one-story, 
about 600,000 sq ft floor space, and is reported to cost close 
to $7,000,000, with machinery and facilities. Erection is sched- 
uled to begin at early date. 

Springfield, Mo.—Lily-Tulip Cup Corp., 122 E. 42nd St., 
New York, N. Y., ae cups, dishes, etc., plans boiler house 
at proposed new branch converting plant on North Glen- 
stone Ave., Springfield, where site has been secured. It will 
be one-story, about 450,000 sq ft floor space, and is reported 
to cost approximately $2,000,000. 

Crosby, N. D. ium Corp. of America, Inc., 8124 S. 
Hoyne St., Chicago, Ill., sodium sulphate, plans boiler house 
in connection with new dehydration plant, near Crosby. 
Work is scheduled to begin soon. Entire project reported to 
cost about $350,000. 

Cincinnati, Ohio—Progressive Lithographing Co., Reading 
Rd., Reading, Ohio, plans central-heating plant in new one- 
story factory, 70,000 sq ft floor space, at Section Rd. and 
Pennsylvania R.R., Amberly Village, Cincinnati. Entire proj- 
ect estimated to cost about $2,000,000. Work will begin soon. 

Anadarko, Okla.— Western Electric Cooperative, Inc., 
Woodward, Okla., is having plans prepared by Laramore & 
Douglass, 79 E. Adams St., Chicago, fil, for proposed new 
steam-electric generating plant at Anadarko. Cost reported 
— _ Financing has been arranged through Fed- 
e id. 

Butler, Pa.—Air Reduction Sales Co., 60 E. 42nd St., New 
York, N. Y., industrial oxygen, acetylene gas, welding ap- 
= etc., plans boiler house at new plant at Butler, to 

one-story, 75 x 380 ft. Entire project reported to cost 
about $500,000. 

Aiken, S$. C.—South Carolina Electric & Gas Co., 328 Main 
St., Columbia, S. C., plans new steam-electric generating 
station on site in vicinity of Aiken, to be equipped for an 
ultimate capacity of 300,000-kw. initial unit is estimated to 
cost about $12,000,000, with power substations, transmission 
lines and other operating facilities. 

Honea Path, S$. C.—Westover Mills, Inc., West Warwick, 
R. I. (formerly Westover Fabrics, Inc.), plans boiler plant at 
new rayon weaving mill at Honea Path, where site has been 
acquired. Mill will be one-story, about 90,000 sq ft floor 
space. Entire project will cost about $1,000,000. Work will 
be placed under way soon. 

New Johnsonville, Tenn.—Tennessee Valley Authority, New 
Sprankle Bldg., Knoxville, Tenn., plans expansion in steam- 
—— station now in course of construction at New 
ohnsonville, including installation of two new generating 
units and auxiliary equipment. Federal appropriation ap- 
yey Entire project will represent an investment of about 
Dalias, Tex.—Ford Motor Co., Dearborn, Mich., plans 
boiler plant at proposed new parts and service building on 
Industrial Blvd., near Continental Ave., Dallas. It will be 
one-story, about 250x500 ft. Cost reported over $1,000,000. 
Austin Co., 16112 Euclid Ave., Cleveland, Ohio, is engineer, 
and will be in charge of erection. 

Earth, Tex.—Southwestern Public Service Co., Amarillo, 
Tex., has plans maturing for new steam-electric generating 
plant at Earth, where large tract of land has been selected. 
Cost reported about $6,000,000, with turbine-generator, high- 
pressure boiler and accessory equipment. Proposed to begin 
work soon. 

Richmond, Va.—Ford Motor Co., Dearborn, Mich., plans 
boiler house at new one-story automobile parts building at 
Byrd Airport, near Richmond. It will approximate 130,000 
sq ft floor space, and will be used for storage, distribution, 
and general service. Cost reported close to $1,000,000. Work 
is scheduled to begin soon. 

Wheeling, W. Va.— Wheeling Steel Corp. plans extensions 
in power plant at steel mill, with installation of equipment 
for increased capacity. Work will be carried out in conjunc- 
tion with expansion program at mill for larger steel output. 
Entire project is reported to cost about $8,750,000. 

Green Bay, Wis.—Wisconsin-Michigan Power Co., 137 W. 
Mill St., Appleton, Wis., is reported considering new steam- 
electric generating station on Fox River, near Green Bay. 
Plant will be equipped with turbine-generators, high-pres- 
sure boilers, and auxiliary equipment for large capacity. 
Time of work yet to be determined. Cost estimated about 

000,000, with power substations, transmission lines and 
other operating facilities. 

Green Bay, Wis.—Wisconsin Public Service Corp., Bellin 
Bldg., has plans maturing for superstructure for p 
new addition to local Bayside steam-electric station. It will 
be equipped for increased capacity in steam and electrical 
departments. Entire project to cost about $8,000,000. 
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more than 3 800 
COPES Multi-Element Regulators 
in more than 1300 plants 


OOK at the record. More than 1300 plants depend on COPES 
Multi-Element Regulators for accurate feed-flow and water-level 
control on their fast-steaming high-duty boilers. Some use the COPES 
Balanced Flow, actuated by steam flow, feed flow and water level. 
Others use COPES Flowmatic, the most widely used two element 
regulator. Let this wide experience help you operate your boilers 
more safely, more efficiently. May we show you how? 


NORTHERN EQUIPMENT DIVISION 
Continental Foundry & Machine Company 
212 GROVE DRIVE ERIE, PENNSYLVANIA 


Boiler Feed Water Control... Excess or 
Constant Pressure Control, Steam or Water 
... Liquid Level Control... Balanced Valves 
. . » Desuperheaters . . . Boiler Steam Tem- 
perature Control .. . Hi-Low Water Alarms. | 
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What if it is freezing cold—your exposed steam 
traps won't Cause you any worry if they’re Yarway. 


Yarway Impulse Steam Traps don’t freeze because 
condensate does not accumulate. The only moving 
part—a little valve—is continually testing for con- 
densate and passing it as soon as it forms. It never 
waits for a trapful to collect. Hence, there’s never 
anything to freeze. 

There are other good reasons, too, why more 
than 650,000 Yarways have been bought for both 
indoor and outdoor installations. 


r) 


DO NOT FREEZE UP. /, 


i 


They get equipment hotter, sooner. They are small 
in size, light in weight, easy to install and maintain. 
They are good for all pressures. Construction is 
stainless steel. 


Prove these advantages in your own plant at our 
expense. Try a Yarway for free. Call your nearby 
Yarway distributor or write direct to... 


YARNALL-WARING COMPANY 


114 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


POWER ENGINEERING—Chicago, Ill 





LETTERS TO THE EDITORS 





RED FACE DEPARTMENT 


As you editors know, the power 
engineeers who read Power ENGcI- 
NEERING are a bunch of gimlet-eyed 
fiends for detail. I am one of those 
gimlet eyes myself and I want to 
compliment you on your January 
1951 issue because it presented a 
perfectly astounding mass of tech- 
nical information about the power 
industry, in which I noted only three 
minor typographical errors. Most 
issues I never find any. The three 
are: 

a. Page 59-Fig 3. Red shaded por- 
tion of cut obviously upside down. 
b. Page 60-Col 2-Par. 3-last sen- 
tence:—The number 1500 F ob- 

viously was meant to be 1050 F, 

otherwise text following it would 

not read logically. 

>. Page 70-Col 1-Par. 1-Line 10:— 
15,000-kw unit should obviously 
read 150,000-kw unit, since it is 
clear from the rest of the para- 
graph and from the subtitle that 
is what you meant. 


I find so few errors in Power 
ENGINEERING that when I do spot 
one it sticks out like the well-known 
sore thumb. I know your objective 
is 100 per cent efficiency. But who 
am I to throw rocks? If my power 
plant operations came as close to 
100 per cent efficiency as your 
editorial operations do... 
Chicago, III. Ampeitious AL 


Editor's Note:—Nevertheless, Al, our faces 
are redder than Joe Stalin's national em- 
blem. Yes, we discovered those errors with 
horror after the last copy was off the press 
and it was too late to make corrections. 
"Ve poot it in so-o-o svee-e-e-et—-und it 


gome oudt so-o-o SOUR-R-R-R!" 


DISTILLATION OF SEA-WATER 


I HAVE to thank the U.S.A. Library 
at Tel-Aviv which has supplied me 
with two copies of Power ENGINEER- 
ING which include articles on the 
subject of converting sea-water into 
potable water by distillation. 

This problem is of acute impor- 
tance to the southern part of Israel 
«Negev), which is rich in salty water 
and very poor in petroleum re- 
sources. It has, therefore, occurred 
to me to ask myself, whether it 
might be possible to evaporate the 
salt water at a low temperature, 
without necessarily using the com- 
pression method, which has proved 
to be the most effective method up 
to date. This method has shown that 
we can distill 200 kg of water with 
1 kg of fuel, therefore the necessary 
calorific heat is comparatively small, 
namely 50 kg cal per kg of water 
distilled. Then, may I ask, why not 
use directly the vacuum evapora- 


Febr 


tion method, by evaporating hot 
water under reduced pressure and 
cool the vapors by the same salt 
water? The salt water can easily be 
heated in desert-like countries by 
means of solar radiation and brought 
up to temperatures of 70 to 80 C. 
It seems to me that at these tem- 
peratures, and even lower ones, we 
can obtain a continuous cycle of 
evaporation and condensation that 
should, in my opinion, be much 
cheaper than the method of com- 
pression. 

My idea is based principally on 
the fact that the precipitation of dew 
or rain is also a result of solar evapo- 
ration of the sea-water and then 
condensed by theggooling effect of 
the wind and lowéf temperature in 
the upper regions of the atmosphere. 
Therefore, according to the law of 
conservation of energy, the distilla- 
tion of sea-water by Nature costs 
nothing, owing to the balance of 
temperatures caused by solar heat 
on the earth. By harnessing solar 
heat for heating the water, there will 
remain to us only the task of provid- 
ing motive power for the operation 
of the vacuum pump. But I am un- 
der the impression that the heat con- 
tained in the condensed distillate is 
more than sufficient to pay, in the 
way of providing hot water for vari- 
ous domestic purposes, the equiva- 
lent of fuel required to operate a 
Diesel engine. 

I would like very much to have 
opinions of other readers of Power 
ENGINEERING on this subject. If my 
idea is sound scientifically, perhaps 
it can be worked out commercially 
for the general benefit of mankind. 
41 Rothschild St. I. MarsHAK 
Petah-Tiqva, Israel 


See Compression Distillation, Power Plant 
Engineering, February, 1946. There was also 
later comment in a letter, about the interest 
on the West Coast in various methods of 
evaporating and distilling large quantities 
of sea water, as a possible hedge against 
future water shortages.—Editor. 


HARNESSING THE SUN 


THE ARTICLES on the possibility of 
building a thermoelectric generator 
by Curtiss Basset in recent issues 
bring to mind other methods of pro- 
ducing power, particularly, the di- 
rect conversion of the light and heat 
of the sun’s rays into power. 


Most everybody who has given at- 
tention to this subject must be famil- 
iar with the work of Dr. Greely 
Abbot of the Smithsonian Institute 
in this field. Dr. Abbot spent some 
20 years developing an effective en- 
gine run by the sun’s rays. By 
means of glass tubes arranged co- 
axially so that the inner tube is 
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jacketed by two outer tubes, the 
entire arrangement mounted in front 
of reflecting mirrors, he was able to 
obtain temperatures of as high as 
932 F, and steam in_ sufficient 
amounts to run a small steam engine. 

Another solar researcher, Otto 
Mohr, built himself a solar home in 
which the sun does a good share of 
the domestic work. By properly fo- 
cusing the sun’s rays he maintains a 
constant supply of hot water, rang- 
ing as high as 190 F, if desired. In 
contrast to this, a focussed spot of 
sunlight replaces the gas flame in 
his refrigerator.’ 

A most interesting use to which 
the sun has been put is to give light, 
paradoxical as that might sound. 
This thought occurred to Pierre 
Arthuys, a French engineer who 
lived in a gloomy flat in Paris, facing 
north. He began to experiment, and 
the result was an apparatus which 
actually put the sunlight on tap for 
domestic purposes, provided, of 
course, that the sun was visible. 

This ingenious Frenchman calls 
his apparatus the Arthel Heliostat. 
Basically, it consists of one movable 
and one fixed mirror and two or 
more electric motors controlled by 
thermostats. The machine is mounted 
on the roof. The large movable mir- 
ror, mounted on a pivot, is slowly 
moved by an electric motor through 
the arc of a circle, thus following the 
sun in its path across the sky. 

The second motor, also connected 
to the mirror, is a self-starter. It is 
controlled by the sun itself, through 
the action of two sensitive thermo- 
stats. When the sun rises, the mir- 
ror is facing west where it stopped 
the night before. Thermostat No. 1 
and the starter motor then promptly 
go into action. The warmth of the 
first rays of the morning sun, no 
matter how weak, through the ther- 
mostat, starts the motor and the 
mirror quickly swings over to the 
east. From that point on, the mirror 
is turned by the other sun-controlled 
motor, If the sun is obscured by a 
passing cloud, the thermostat imme- 
diately stops the motor, at the same 
time switching on the electric lights 
in the rooms below. When the sun 
emerges again, the starter motor 
goes into action once more, swinging 
the mirror forward until it catches 
up with the advanced position of the 
sun. 

This system of illumination is 
combined with a light distributing 
system in the building or buildings 
below. Above the movable mirror 
there is a large fixed mirror facing 

(Continued on page 90) 
‘It would be interesting to know how 


Dr. Mohr's refrigerator keeps running at 
night. Editor 
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7¢ Study of Coal Abualyses 
From the Standpoint of the User 


How accurately do you know the characteristics of the coal you are burning? 
Are you getting what you are paying for? Does the coal you actually burn 
meet the specifications you lay down? How well can you rely on your 
laboratory's analysis? What is your sampling procedure and how good is it? 
If you know the answers to all these questions perhaps you do not have to 
read this article but if you don't, you will find Mr. Reiter's consideration of 
the subject of great interest and value. Even if you do not buy as many 
thousands of tons of coal a year as the Dayton Power & Light Co., you will 
still be able to benefit from Mr. Reiter's discussion of his company's methods 
in the purchase and analysis of its coal 


By FRED M. REITER 


Materials Research Engineer, The Dayton Power & Light Company, Dayton, Ohio 


SHEET of paper commonly 
known as a laboratory report 
generally supplies the background 
for a “Study of Coal Analyses.” This 
laboratory report stems from a se- 
ries of operations that are so im- 
portant that the reports may be 
worthless if these fundamental oper- 
ations are not properly performed. 
These operations include sampling 
of the coal, preparing and delivering 
the final resultant pounds of sample 
to the laboratory, the chemical de- 
terminations in the laboratory, and 
finally the interpretation of the re- 
sults. 
If any of these steps are faulty, 


all subsequent work is not only a 
waste of time and effort, but the coal 
or the laboratory may be erroneous- 
ly judged. This often results in loss 
of coal sales, loss of coal supply to 
the consumer, with corresponding 
effects on the mine and other agen- 
cies involved. 


A. Taking the Sample 


How was the sample taken? The 
builders of older boiler plants did 
not apparently deem that question 
worth the cost of an adequate an- 
swer. But new plants have gone all 
the way to get representative sam- 
ples of the coal. 


Fig. |. General view of the coal handling plant at Hutchings Station 
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The Dayton Power and Light Co. 
has four large steam and power sta- 
tions of various ages and types of 
coal handling equipment. They 
therefore have four distinct methods 
of sampling coal: from hand sam- 
pling on the cars to a fine automatic 
belt gathering, crushing and sam- 
pling machine that does the whole 
job in one operation. In this last 
plant no hands touch the coal in the 
process up to the final 100 lb which 
are riffled or quartered to the final 
jars of the laboratory sample. 

Figure 2 shows a flow diagram of 
the automatic sampler. Table I sum- 
marizes the four methods of sam- 
pling used at these four plants. The 
range in method of taking the sam- 
ples from the cars, the number and 
size of increments, weights of gross 
sample, means of crushing to sam- 
pling sizes, and the method of quar- 
tering down to the final laboratory 
jars, varies widely. We can theretore 
compare the results derived from 
various types of sampling directly 
within our own Company, without 
reference to data from other sources. 
Such a situation might be advanta- 
geous for research studies but from 
a practical standpoint I should not 
speak loudly of our diversity. 

Tables II, III and IV show the 
results of analyses of three coals 
used by at least three plants with 
their different methods of sampling. 

All three coals were used in 
Plants 1 and 2 concurrently with one 








of the newer plants at the time of 
selection for this comparison. Sam- 
ples of coal “C” were obtained at 
all four plants. The dates of the sam- 
pling for this study are given for 
each coal and plant. The number of 
samples taken are also given. Coal 
“C” did not have as many samples 
as might be desired. More samples 
would have accentuated the diver- 
gence in results between Plants 1 
and 2. All sampling was done by our 
own personnel as shown in Fig. 1. 
Most of the analyses were run by 
a commercial laboratory. 

The tabulation is intended to show 
the divergence of results from the 
four methods of sampling. The fact 
that the averages come out so close 
almost rules out many variables that 
one might introduce; such as weath- 
er, variations in the coal in its vari- 
ous cars to the different plants, 
sampling discrepancies, etc. In other 
words, the taking of many samples 
of a given coal has the cumulative 
effect of increasing the number of 
increments and gross size of the 
over-all sample, so that the average 
of many samples tends to become 
a pretty accurate figure, regardless 
of the method of sampling. 

This study shows that: 

1. The over-all averages of many 
analyses for each source of coal do 
not vary much among the four 
plants. Regardless of the method of 
sampling if enough samples are 
taken, the over-all average will be- 
come a fairly representative value 
comparable with good sampling 
practice at other plants. 

2. Individual samples improper- 
ly taken cannot be depended upon 
to give acceptable analyses. 

3. ASTM standards should be 
taken at least as the very minimum 
requirements in sampling coal. 
Studies now under way may prove 
even these to be inadequate in cor- 
relating analyses of samples of a car 
of coal taken at different and distant 
points. In order to help judge the 
validity of any coal analyses the 
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Fig. 2. O. H. Hutchings Station coal sampling system 


laboratory sheet should record the 
size and number of increments and 
the weight of the gross sample taken. 

4. The continuity of the ash- 
moisture free Btu values can be uti- 
lized for any given coal for which 
a value has been recently accredited, 
can serve as a guide to possible 
errors in laboratory determinations. 

There is nothing new in these 
findings. The coal industry, both 
producers and users, have been dis- 
cussing these conclusions for dec- 
ades. The wonder is that improper 
methods of sampling exist even 


Table |. Comparison of Sampling Methods of Four Boiler Plants 


No 


Item 


| No. 2 No. 3 
Steam Plant Steam Plant Power Plant 


No. 4 
Power Plant 





Underfeed 
stoker 

Overhead 
bucket 


Method of 
firing 

Coal cars 
unloaded by 
Coal carried 


stoker 


skip 


by Crane bucket Skip hoist 


Coal sampled __In car 
Sampled by 


means of 
Sample crushed 


Hand scoop 


by Hand tamping Hand tamping Machine 


No. of increments 


per car 13 5 


8. Lbs. gross sample 


per car 80 40 


9. Type of man 


taking sample __ Laborer 


Underfeed 


Bottom to 


Under hopper From conveyor 


Hand shovel 


Operator 


Pulverized 
coal 


Pulverized 
coal 

Bottom to skip Car dumper 

Conveyor 
throughout 

From conveyor 


Skip to conveyor 
Hand shovel Automatic scoop 
Automatic machine 
60 45 @ 25 |b. 
500 1200 


Technician Technician 


ASTM Minimum Sampling Requirements (D492) 


10. Increments 


(6 lb each) 20 20 


Il. Gross 


sample, |b 120 


Febru 


120 


15 20 
90 120 
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though there may be doubts as to 
the reliability of the results. 

I recently saw the laboratory re- 
ports on three cars of coal from the 
same mine sampled in Dayton on the 
same day, April 10, 1950, at the same 
plant. They might not have been 
loaded on the same day at the mine 
tipple. It is very unusual for this 
plant to sample three cars of the 
same coal in one day. Perhaps su- 
perficial examination of the cars led 
to a suspicion of the quality. A 
commercial laboratory made the 
chemical analyses. See Table V. 

Looking at these laboratory re- 
ports, where would you place the 
blame for the poor showing of cars 
1 and 3? Would you reject cars 1 
and 3? Would you send the samples 
to a referee laboratory? 


B. The Sample Goes to the 
Laboratory 

Let us now go over to the chemi- 
cal laboratory and look at the re- 
ports of their analyses. The chemist 
gets blamed quite often for the poor 
quality of a coal. 

The chemist has no pesonal inter- 
est in the product he analyzes and 
tries impartially to do his best job 
within the limits of his capacity in 
following the methods prescribed by 
ASTM. He receives the samples 
from the plant or mine in a con- 
tainer and proceeds from that point 
in his laboratory routine. Many firms 
send samples in sealed quart jars, 
filled immediately after quartering 
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Table Il. Comparison of Samples of Dorothy Coal "A" 


1. Plant No. |. 23 samples. Analyses made by commercial laboratory. Sept. 1949 
MINIMUM MAXIMUM DIFFERENCE AVERAGE 





(All 23 samples) 


Moisture 1.81 11.40 9.59 4.09 
Ash 6.36 9.13 2.77 7.10 
Btu—as received 12,468 14,013 (+) 1545 13,554 
Btu—ash-moist. free 15,084 15,405 (+) 321 15,257 


2. Plant No. 2. 17 samples. Analyses made by commercial laboratory. Sept./Nov. 1948. 


Moisture 1.82 11.43 9.61 7.17 
Ash 5.85 14.66 8.8! 8.03 
Btu—as received 12,292 13,705 1,413 12,935 
Btu—ash-moist. free 14,994 (—) 15,520 (+) 526 15,267 


3. ; Plant No. 4. 4 Samples. Analyses made by our own laboratory. May/July 1949. 
Moisture 5.00 5.88 0.88 5.41 
Ash 6.89 8.40 1.51 7.37 

Btu—as received 13,174 13,446 272 13,303 

Btu—ash-moist. free 15,231 15,372 142 15,301 


Table lil. Comparison of Samples of No. 5 Block Coal "B" 


1. Plant No. |. 10 samples. Analyses made by commercial laboratory. July/Aug. 1948. 


MINIMUM MAXIMUM DIFFERENCE AVERAGE 





Moisture 1.87 8.07 6.20 4.17 
Ash 5.56 14.02 8.46 10.97 
Btu—as received 12,125 13,658 1,533 12,900 
Btu—ash-moist. free 14,942 (—) 15,485 (+) 543 15,199 


2. Plant No. 2. 12 samples. Analyses made by commercial laboratory. May/June 1947. 


Moisture 2.66 9.03 6.37 4.46 
Ash 6.47 12.34 5.87 9.16 
Btu—as received 12,569 13,628 1,059 13,033 
Btu—ash-moist. free 15,148 15,303 155 15,232 


3. Plant No. 3. 5 samples. Analyses made by commercial laboratory. 
Moisture 2.38 4.23 1.85 3.60 
Ash 8.08 10.54 2.46 9.40 
Btu—as received 13,029 13,235 296 13,154 
Btu—ash-moist. free 14,839 (—) 15,379 (+) 540 15,122 


Table 1V. Comparison of Samples of Dorothy Coal "C" 


1. Plant No. |. 2 samples. Analyzed by commercial laboratory. Jan. 1950. 
MINIMUM MAXIMUM DIFFERENCE AVERAGE 


Moisture 4.99 b 6.09 a 1.10 5.54 
Ash 5.33 b 6.99 a 1.66 5.16 
Btu—as received 13,174 a 13,471 b 297 13,323 
Btu—ash-moist. free 15,022 a 15,156 b 134 15,089 





2. Plant No. 2. 7 samples. Analyzed by commercial laboratory. Dec. 1949. 
Moisture 2.69 b 8.96 6.27 5.97 
Ash 5.78 b 11.10 4.70 8.08 

Btu—as received 12,659 a (—) 13,920 b (+) 1,261 13,015 

Btu—ash-moist. free 14,916 a (—) 15,313 b (+) 397 15,149 


3. Plant No. 3. 2 samples. Analyzed by our own laboratory. Jan. 1950. 
Moisture 4.98 a 5.57 b 0.59 5.28 
Ash 8.02 b 9.18 a 1.16 8.60 
Btu—as received 13,035 b 13,042 a 7 13,039 
Btu—ash-moist. free 15,085 b 15,193 a 108 15,139 


4. Plant No. 4. 2 samples. Analyzed by our own laboratory. Feb. 1950. 
Moisture 6.44 a 6.56 b 0.12 6.50 
Ash 7.64 a 8.15 b 0.51 7.90 

Btu—as received 12,888 b 13,084 a 196 12,986 

Btu—ash-moist. free I5,11t b I5ili b 117 15,170 


NOTES: Letters “a and “b" refer to the same sample, for checking relati 





(—) and (+-) indicate that the laboratory results may be low or high, since 


these are below or above normally expected results. 


Table V. Analyses of Three Cars of Coal 


Moisture Ash Sulphur BTU Per Lb. 
e 4 Le vA As Rec'd. Ash-Moist. Free 


5.46 12.98 0.48 12,596 15,443 (+) 
2.60 9.57 0.51 13,534 15,410 (+) 
+) 





6.95 19.10 0.53 11,260 15,227 
Maximum Deviation 4.35 9.53 0.05 2,374 216 


down the full gross sample run 
through the sample crusher into No. 
4 mesh (approximately % x 0) size. 
The sample crushers at plants 3 and 
4 are located at the point of sampling 
the cars so that the jars are filled 
immediately upon sampling. The 
laboratory receives the samples 
within a few hours after sampling. 
No delay occurs at the laboratory so 
that chemical determinations are 
usually completed within 48 hr after 
sampling. Our plants 1 and 2 hand 
tamp their coal samples. 

Samples have been received from 
outside sources in many unorthodox 
containers: from a few grams ground 
to 60 mesh sent in small paper en- 
velopes to large jute sacks of coal. 
Drying, weathering oxidation, and 
other chemical changes may take 
place during shipment. Dependable 
and comparable results are very 
dubious in such cases. 

ASTM standards prescribe meth- 
ods of delivery of the sample to the 
laboratory. A sizable error can be 
introduced into the final analysis by 
improperly sending samples to the 
laboratory. This is particularly ap- 
plicable where the moisture and 
volatile matter are high. The error 
shows up most prominently in the 
Btu determinations and where 
moisture corrections are involved. 


C. Comparison of Laboratory Tests 


In comparing analyses from differ- 
ent laboratories, even where there 
are no penalty clauses or fixed limi- 
tations on the coal quality, doubts 
are often raised between buyer and 
vendor. 

Three cases of studies comparing 
results of coal determinations by a 
number of laboratories have come 
to the attention of the author. 

Case 1. Eight samples of widely 
varying types of coals were received 
ground to 60 mesh, in small air tight 
jars. Thirteen laboratories ran prox- 
imate analyses on the 8 samples. 

Table VI shows the variations from 
the average of all 13 determinations 
for moisture, ash, sulphur and Btu 
dry basis. A total of 104 determina- 
tions were made on each of the 
properties given. The smallest and 
greatest deviation from the over-all 
average for each property regard- 
less of possible laboratory error is 
recorded. 

A second average is recorded 
omitting the four determinations 
that were obviausly in error. Two 
of these four plus one other high 
deviation item came from one labo- 
ratory. This serves to point out that 
the errors of one technician can af- 
fect a general average. 

Case 2. In collaboration with Ap- 
palachian Coals, Inc., 27 samples of 
coal were analyzed by two commer- 
cial laboratories. Samples in % x 0 
size were received in sealed cans. 
The results are tabulated briefly as 
in Table VII: 

The greatest number of deviations 
occurred in the two difficult determi- 
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Table Vi. Comparison of Laboratory Results 


SULPHUR (Dry Basis) 


BTU PER POUND (Dry Basis) 








MOISTURE ASH (Dry Basis) 
Sample Average Deviation Average Deviation Average Deviation Average Deviation 
No. 13 Labs. Min. Max 13 Labs. Min. Max. 13 Labs. Min. Max. 13 Labs. Min. Max 
! 0.72 — .24 + .25 9.32 — 45 + 40 2.86 — .63 + 42 13,643 — I4! + 9 
2 1.80 — .26 + 50 18.43 — 33 + .32 4.21 (— .75*) + 34 11,255 — 215 + 148 
3 0.38 — .16 + .22 740 — .2! + .25 1.34 — .29 + 40 14,457 — 121 + 123 
4 1.62 — Ab + 48 8.24 —.18 + .16 2.89 — 49 + .24 12,849 — 205 + t6l 
5 2.21 — .63 + .37 10.8! — 56 + .32 3.18 — 5 + 39 12,657 — 259 + ‘I71 
6 3.97 (—1.17*) + 53 507 — 68 + 55 0.53 — .22 + .26 12,487 (— 527* + 83 
7 0.40 — a + .19 784 — 38 + .28 0.93 — .22 + .27 14,417 — 4 (+ 1172*) 
8 1.53 — .30 + .23 12.94 — .23 + .24 0.57 — 17 + .08 12,664 — 194 + 6 
Average 
Deviation 1.95 —0.43 +0.34 10.01 —0.35 +0.32 2.06 —0.4! +0.30 13,053 — 213 + 259 
Average Omitting 
these in doubt* —0.33 a ae a —— — 13,054 — 168 + 17 
ASTM Permissible Deviation: 
Under 5% Under 12% Under 2% 
Moisture —0.3 +0.3 Ash —0.5 +0.5 Sulphur —0.10 +0.10 0.5% — 65 + 65 
Over 5% Over 12% Over 2% 
Moisture —0.5 +0.5 Ash —1.0 +i.0 Sulphur —0.20 +0.20 
* Abnormal results. 
nations of moisture under 5 per cent Table Vil. Deviation from ASTM Standards Between Laboratories ie 
and the Btu per Ib where the ASTM eae 
tolerances are very close yen Total No. Exceeding Average ' ASTM | Exceeding 
Case 3. Report on 29 different No. of ASTM Deviation ermissible 
laboratories analyzing 8 widely Property Samples Limits of A from B_ _ Deviation Tolerances 
varying coals, totaling 1200 separate ER 
chemival determinations. The re- Under 5% it 10 — 0.54%, 0.3% 90.9 
sults are comparable generally with Over 5%, it 4 — 0.46%, 0.5% 36.3 
the data presented in Table VI. In Over 5% 5 i + 0.30% 0.5%, 20.0 
fact the later figures are a continua- Ash ig* 0 — 0.14% 0.5%, 0 
tion of the same type of study. (As Rec'd.) 10 0 + 0.15% 0.5% 0 
In Table VIII are the summarized Volatile Matter 5 2 — 0.46%, 1.0% 25.0 
results of these 1200 determinations, (As Rec'd.) 19 3 + 0.49%, 1.0% 21.0 
in terms of the ASTM tolerance, Sulph 
giving the deviation of the 29 labo- ee a - \ ° 0.19 14 
ratories from the Bureau of Mines Bs a o : pes oe aa 
analysis taken as the standard. U per |b. - : 
* ‘ : ‘d. + 67 BTU 65 58.3 
The types of coals used in this A> Rev'd 6a aes 
study varied from anthracite to high Totals 135 37 


volatile bituminous. Two were West 
Virginia coals in which 22 out of 29 
laboratories conformed in the Btu 
property, that is, 24.1 per cent ex- 
ceeded the ASTM tolerances. 

The study from which these fig- 
ures are extracted seems quite com- 
prehensive. It will undoubtedly come 
up with conclusions as to whether 
laboratory practices can be further 
improved to meet the ASTM toler- 
ances or whether the tolerances need 
any adjustment. 

It can be concluded that labora- 
tory chemical determinations are 
generally dependable, especially 
after the reliability of the labora- 
tory has been established. Greater 
errors can be introduced before the 
chemist starts his work. 

Even where penalty clauses and 
limitations on coal properties are in- 
volved, I believe few analyses are 
brought to an accepted referee lab- 
oratory for composing differences in 
findings between buyer and vendor. 
D. Can the User’ 

Check Coal Analyses? 

Usually by the time the user gets 
his car sampled and analyzed, the 
coal has been unloaded. It may have 
been consumed and any resulting 
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* Both laboratories were identical on one sample. 
** Both laboratiories were identical on two samples. 


Table Vill. Deviation from ASTM Standards on 1200 Determinations 


Property 


Moisture 

Ash (Dry Basis) ‘ 
Volatile Matter (Dry Basis) 
Sulphur (Dry Basis) 

BTU per Ib. (Dry Basis) 


Percent Conform- 


Percent exceeding 
ASTM 





ing to ASTM 
Tolerances Tolerances 
64.8 33.2 
88.7 11.3 
58.6 41.4 
75.0 25.0 
57.3 42.7 


Fig. 3. Transfer table from main crusher to belt sampling tower 
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Fig. 4. (Above) Sample crusher with riffling 
and carry-away chutes 


(Right) Belt tripper above the 


Fig. 5. 
boiler hoppers 


damage done. It is probably the ex- 
ception where cars are held up and 
spot sampled and checked with the 
purpose of rejecting cars found be- 
low prescribed standards. Discussion 
and loss of business usually come 
later 

At one time, a buyer of coal could 
get out his Bureau of Mines or other 
handbooks and check the character- 
istics of the coal from the location 
of the mine or its shipping point. 
But changes in mining methods and 
the introduction of preparation 
plants has rendered old records ob- 
solete. Coals that ran 14,000 Btu as 
received ten years ago seem to have 
fallen considerably from that qual- 
ity. Considerable improvement has 
recently been noted from many 
sources 


It has become necessary for users 
of large quantities of coal from 
probably many new sources to build 
up a historical record of each source 
and area for themselves, assembling 
a geographical record of coals by 
states, counties, seams, mines and 
shipping points whereby a coal can 
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be judged from what has recently 
been received from that locality and 
source. 

The ash-moisture free Btu of the 
coal, its inherent combustible value, 
has generally been used as the base. 
Variations in ash and moisture af- 
fect the as-received Btu value ac- 
cordingly, but should not alter the 
ash-moisture free combustible heat 
value significantly. 

Each seam and locality has its own 
characteristic combustible value, de- 
pending upon its content of oxygen, 
hydrogen, sulphur, carbon, and other 
elements that can only be deter- 
mined by its ultimate chemical anal- 
ysis. Such analyses are not readily 
available. 

Once a base has been established 
for each coal, a chart can be made 
up showing the relationship of Btu 


content to moisture and ash. Figure 
6 is such a chart for District No. 8 
coals using 15,200 Ash-Moisture 
Free Btu as the base. By means of 
this chart, moisture and ash can be 
checked against “as received Btu” 
close enough for routine purposes. 
A curve for each type of coal would 
provide greater accuracy. 


E. Evalation of the Analyses 
of the Coal 


The evaluation of a coal depends 
upon the method of firing—stoker 
or pulverizer; the type of boiler- 
coal fusion and sulphur limitations; 
and the type of stoker—caking and 
ash limitations. Pulverizer capacities 
may require high grindability. I 
shall touch briefly on some of the 
properties of coal used in evaluating 
its laboratory analysis: 

1. Bru Conrent. The primary im- 
portance of the highest Btu content 
of coal has lost some of its signifi- 
cance with the advent of high prices, 
increased freight costs, and apparent 
scarcity of certain types of coal. 
Many large users are now looking 
at the cost per million Btu as re- 
ceived in the boiler, rather than 
asking, “What seam or mine is it 
from and what is its f.o.b. mine 
price?” This is especially true of 
those plants whose boilers can uti- 
lize a range of coals. Basically, how- 
ever, the Btu as received is looked 














upon as the fundamental quality of 
the coal. It is most important to the 
men firing the coal. Coal buyers un- 
doubtedly evaluate this property 
first. 

2. AsH Content. Both cost and 
means of ash disposal have assumed 
greater importance as pulverizers 
have replaced stokers. The disposal 
of stoker cinders is no problem 
today. In fact cinders often can be 
made a source of revenue. Available 
dumps for fly ash are being filled 
and hauling distances are becoming 
longer and longer. Many pulverizer 
and spreader stoker plants are find- 
ing fly ash problems looming under 
new smoke abatement regulations. 
The freight cost of hauling excess 
ash in the coal, not only as a useless 
but as a troublesome material adds 
to the undesirability of high ash 


figures on the laboratory report 
sheet. 
Mechanical mining and greater 


seam removal worsened the figures 
as the illustrative figures of this 
presentation will have shown. The 
rectification of this ash condition by 
means of good coal preparation is 
now putting the ash in coal from 
many sources, down where it be- 
longs. 

3. SutpHur Content. High sul- 
phur coal has generally been avoided 
when low sulphur coals are avail- 
able. Boiler plants are becoming 
more complicated with many expen- 
sive heat exchangers and coolers 
that bring the flue gases down be- 
low their dew points and permit the 
formation of corrosive liquids. High 
sulphur usually also means low 
fusion ash. Hence, everything else 
being equal, low sulphur values will 
be favored. 

4. Fusion. The fusion character- 
istics of the ash of a coal are very 
important items on the laboratory 
report. The softening point is a de- 
termining factor in the value of the 
coal for a given method of firing 
and for the design of the boiler sys- 
tem involved. A minimum softening 
point is generally set as a definite 
limitation on usability of the coal. 

5. Moisture Content. Moisture 
content is important in the winter 
time to plants located in freezing 
areas. The use of chlorides is not 
accepted by us. Cars of coal contain- 
ing moisture over 6 per cent fre- 
quently bring complaints from the 
plant when unloading the coal. Moist 
coal sticks to the cars, rusts the 
equipment, jams the pulverizers and 
becomes a general nuisance to the 
operators. It costs money to pay its 
useless freight. 

6. Harvcrove Grinpasitity. Hard- 
grove grindability is a big factor in 
pulverizer plants which due to the 
lower heat content of present day 
coals, must boost their coal feeding 
to the limit of the capacity of the 
pulverizers to generate the required 
steam. Fortunate is the plant that 
had excess capacity and motor size 
as well as the proper type of mill. 
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7. Swevtinc Invex. For certain 
methods of firing, such as underfeed, 
chain grate and some other special 
types of stokers, where the caking 
properties of the coal have some 
bearing on the particular firing char- 
acteristics desired, the swelling in- 
dex may become a valuable labora- 
tory guide. We have made swelling 
index tests on many coals but have 
not as yet considered evaluation of 
these findings important. These 
values may have significance to some 
users. 

It can be a quick laboratory test 
on the caking qualities of the coal 
to serve as a preliminary car evalu- 
ation test for certain properties of 
the coal as they fit individual oper- 
ating requirements. 


F. Need for Care by User 
in Selecting Coal 

The firing of improper coals dur- 
ing the emergency period of the past 
year has caused considerable trouble 
to many plants. Where such coals 
get into the storage pile it might 
take some time before errors are 
discovered. It is then difficult to 
place the blame on the proper source 
of the bad coal and to void the 
offending contract. 

There is no doubt that some coal 
producers have deserved criticism 
for developing the need for care by 
users in selecting their coal. There 
have been many cases where the 
coal actually shipped was far below 
the quality expected by the user 

(Continued on page 124) 





Fig. 8. Chute for final crushed riffled sample into catch can from which sample jars 
are filled 
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Seagram's Combination Boiler-Spray Drier 
Features Ease and Economy of Operation 


Here, right from the men who have operated it, is the first account of one of the most unusual inte- 
grated boiler and process operations in industry . . . It is the combination boiler-spray drier unit, installed 
3'/p years ago at the Lawrenceburg, Indiana, distillery of Joseph E. Seagram and Sons, Inc. . . . Detailed 


in March 1946 issue before completion . . 


. In this article, the authors review the principal details of 


both boiler and spray drier, review reasons for using spray drier, explain problems solved in developing 
combined operation of boiler and drier, and economies of the operation 


By CYRUS R. BUCK, 
Utilities Superintendent 


and 


NELSON ROBERTS, 
Development Engineer 


Joseph E. Seagram & Sons, Inc., Lawrenceburg, Indiana 


HE EXPANSION program of the 

Joseph E. Seagram and Sons 
plant at Lawrenceburg, Indiana, in- 
cluded a boiler and flue-gas-heated 
spray drier. This power plant and 
spray drier were described in the 
March, 1946, issue of Power Plant 
Engineering (now Power ENGINEER- 
ING), prior to the completion of the 
unit. This unit, which is the first of 
three, has been in operation for ap- 
proximately 34 years. After 2 years 
of development work, the spray drier 
has proved to be an excellent and 
economical means of drying concen- 
trated stillage to a valuable by- 


product. The outstanding features of 
this installation are the ease of op- 
eration and the negligible effect of 
the spray drier on the economy and 
operation of the boiler. 


Boiler and Auxiliaries 


The boiler used in conjunction 
with the spray drier is a 4-drum, 
vertical, bent-tube, Combustion En- 
gineering unit operating at 425 psi 
with a normal capacity of 125,000 lb 
per hr of steam. Designed specifi- 
cally to supply flue gas for use in 
spray drier operations, the boiler is 
normally fired with pulverized coal, 
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which is ground in two Raymond 
bowl-type pulverizers. Each pulver- 
izer has a capacity of 9780 lb per hr 
of coal. The unit is also designed 
for oil firing and is equipped with 
Coen steam-atomizing oil burners 
for either light loads or rated capac- 
ity if required. Preparations are 
now being made for natural gas fir- 
ing of this boiler. It is planned to 
use gas in this boiler whenever pos- 
sible. The furnace is completely 
water cooled and contains 9160 sq ft 
heating surface designed for a heat 
release of 16,000 Btu per sq ft per hr. 
At ratings from 70 per cent to 120 
per cent, the boiler is designed to 


oe. 


Fig. 1. General cross-section of boiler room at Lawrenceburg, showing first boiler and auxiliaries, also connections for supplying boiler flue 
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gas to spray drier as shown in Fig. 4 
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have an outlet flue gas temperature 
of 650 to 700 F. This furnace outlet 
temperature furnishes flue gas of the 
correct final temperature for the 
spray drier. 


How Boiler Flue Gas is Supplied 
to Spray Drier 

The most interesting features of 
this installation are in the arrange- 
ment of the ducts and auxiliary 
equipment for use with a spray 
drier. The three standard elements: 
air preheater, dust collector, and in- 
duced draft fan are employed, but 
have an arrangement to permit the 
withdrawal of flue gas at both 700 
and 350 F. Figure 4 shows the dis- 
tribution of flue gas leaving the 
boiler. 

The flue gas leaving the boiler 
passes first into the Prat-Daniel dust 
collector located at the boiler outlet. 
It is a Valmont tubular-type collector 
with additional velocity cones at- 
tached to the base of the precipitator 
tubes to increase the efficiency of 
the collector. From the discharge 
duct of the dust collector, a portion 
of the flue gas is drawn off by a 
separate fan to provide 700 F gas 
for the spray drier system. The re- 
mainder of the gas passes through a 
Ljungstrom air preheater with 30,300 
sq ft heat exchange area, which re- 
duces the temperature of the dis- 
charge gas to 350 F. A 250-hp Ther- 
mix induced-draft fan draws the flue 
gas from the preheater for discharge 
to either the spray drier or the at- 
mosphere. The intake for the 350 F 
gas duct to the spray drier is located 
just above the induced-draft fan, be- 
fore the flue gas enters the Thermix 
stack. 


Distillery Operations and Functions 
of Spray Drier 


To understand the problems and 
product of the spray drier, a basic 
understanding of the distillery proc- 
ess is necessary. Distillery opera- 





Detailed cross-section of boiler 


Fig. 3. 
installed as in Fig. | 


Fig. 2. View on boiler operating floor, showing boiler front, pulverized coal and oil burners, 
coal feeders, boiler control panel 


tions are essentially a process of 
producing beverage spirits from 
grain starch, usually corn or rye and 
barley malt, and subsequent separa- 
tion of the beverage spirits from the 
fermentation medium. 

‘Ine process used at this plant is 
as follows: The grain is ground in 
hammer mills, mixed with water and 
cooked in a continuous cooker with 
steam at relatively high tempera- 
tures and pressures for a short peri- 
od of time. This process breaks 
down the starch granules of the 
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grain, so that the starch can easily 
be converted to fermentable sugars 
by the addition of barley malt, the 
enzymes of which convert the grain 
starch to sugars. The cooled, con- 
verted mash is placed in large fer- 
menters where pure culture yeast is 
added. The yeast converts the sugars 
into alcohol and carbon dioxide. 
After complete fermentation has 
taken place, the fermented mash, 
called “beer,” is fed to multiple- 
column continuous distillation units 
where the alcohol is removed com 
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gas from boiler is supplied to spray drier, 


how gas temperatures are controlled, how syrup is supplied to drier and final products 
removed—all as explained in text 
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Fig. 5. Bottom part of main cone of spray drier, showing high-pressure triplex pump 
supplying syrup to spray nozzles. At rear, control panel for spray drier 


the beer and purified to make either 
whiskey or spirits. The residue from 
the base of the beer stills contains 
approximately 7 per cent solids, 
principally fiber, proteins, corn oils 
and yeast 

Before the introduction of modern 
distillery methods, this residue, 
called “stillage” was fed to cattle at 
or near the plant, or wasted to the 
sewer. In all cases, the residue pre- 
sented a serious waste disposal prob- 
lem. However, it was found that 
stillage could be dried to produce a 
valuable animal-feed supplement 
and now all progressive distilleries 
operate by-product recovery units 
known as drier houses 

In the recovery process, the still- 
age is first screened to remove the 
fibers and other coarse suspended 
solids. The portion remaining on the 
screen is then pressed to further 
dewater it. This press cake is dried 
in rotary steam tube driers. The 
liquor from the screens and presses, 
which contains 3 per cent solids, is 
concentrated into syrup by quad- 
ruple-effect evaporators, to approx- 
imately 30 per cent solids. Syrup 
may be added to the feed of the 
rotary driers to make “distillers 
) dark dried grain,” or dried separate- 
» ly in the spray drier, to produce 
) “distillers dried solubles.” This lat- 
) ter product, richer in proteins and 
vitamins, commands a higher price 
than the distillers dark dried grain. 

Previous methods for drying syrup 
such as steam-heated drum driers, 
produced high quality feed, but these 
driers have a very poor steam econ- 
omy. In order to improve this proc- 
ess for the production of distillers 
solubles, Seagram installed the flue- 
gas-heated spray drier. This spray 
drier has proved to be an excellent 
method of processing, producing sol- 
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ubles of superior quality from heat 
that in other installations would, for 
the most part, be lost out the boiler 
stack. 
Problems Encountered During 
Development Operations 


Because this was the first installa- 
tion of its size to use boiler flue gas 
for drying solubles, very little was 
known as to the actual operating 
conditions that would prevail. Dur- 
ing the first runs, the product was 
very dark and was found to contain 
approximately 25 per cent ash. Since 
the solubles normally contain ap- 
proximately 7 per cent ash, the flue 
gas was suspected of containing con- 
siderable ash. Therefore the dust 
collector was studied first. It was 
designed to have approximately 90 
per cent collection efficiency with no 
more than 60 per cent of the ash 
being smaller than 44 microns in 
size. Since particle sizing is the crit- 
ical factor in dust collector efficiency, 
tests were run to determine sizing 
of the ash leaving the boiler. It was 
found that the flue gas entering the 
dust collector contained approxi- 
mately 92 per cent ash that was 
smaller than 44 microns. 

Experiments were set up to see if 
it were possible to increase the ash 
particle size. Several different types 
of coal were burned, to see if it were 
possible to increase the ash particle 
size in this manner, but very little 
change in particle size was observed. 
The classifier settings of the Ray- 
mond pulverizers were adjusted so 
that only approximately 70 per cent 
of the coal passed through a 200- 
mesh sieve. Even this change has 
very little effect on the particle size 
of the flue ash produced. The results 
indicated that the difficulty was in 
the dust collector and was caused 
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by turbulence in the collector hopper 
and by too low gas velocity through 
the collector tubes. 

In order to further increase the 
efficiency of the collector the follow- 
ing changes were made: 

1. All the sections of the dust col- 
lector were completely sealed be- 
tween hoppers to prevent unstable 
conditions. 

2. Velocity cones were placed on 
the bottom of the precipitator tubes 
to improve separation. 

3. Sufficient tubes were blanked 
to increase the pressure drop across 
the collector to approximately 2.75 
in. of water, which gave high veloci- 
ties and improved the separation. 
After completion of these changes 
the ash content in the spray drier 
solubles was reduced to less than 
9 per cent, which is considered satis- 
factory. 

For the most economical boiler 
operations, the CO. content of the 
flue gas should be approximately 
14.5 per cent. However, it was found 
that considerable carbon was being 
carried over in the flue gas and that 
this gave the product a greyish 
tinge. By adding excess air (lower- 
ing the CO, content of the flue gas 
to approximately 13.5 per cent), the 
excess carbon content disappeared 
and the color of the product im- 
proved. 

During sootblowing and cleaning 
of the air heater, the spray drier 
must be shut down and fans turned 
off. This is necessary to prevent ex- 
cess ash getting into the ducts, since 
the dust collector cannot adequately 
handle the amount of ash cleaned 
off during this operation. The main 
spray drier cone must be cleaned 
every 8-10 hours to remove particles 
that may have adhered to the side; 
so, with coordination, these two op- 
erations can be performed simul- 
taneously. 

The boiler is controlled automat- 
ically by Bailey controls, capable of 

Table |. Typical spray drier operating 

conditions 
Inlet Gas Temp., °F 455 493 453 
Drier Cone 

Temp., °F 306 
Drier Outlet 

Temp., °F 
Liquid Collector 

Stack Temp., ° 
High-Pressure Pump 

Pressure, psi . 4900 
Vane Sweep Speed, 

m.p.m. 22 22 24 
Solubles Produced, 

2040 2160 


Ib/hr 
Evaporation in Drier 

5010 
4440 


309 


256 274 


130 
2800 


Cone, Ib/hr .... 5670 4770 


Evaporation in Liquid 


Collector, lb/hr 3860 


3810 


Table Il. Typical chemical analyses of spray- 
dried solubles, as received basis 


Moisture ‘ 4% 22% 1.1% 
Ash ~ g8% 
Proteins 33.6% 
Fats . 13.9% 


Fibers _.. 








handling swinging loads such as are 
encountered in distillery operations, 
and yet maintaining uniform furnace 
condition. However, it was found 
that a steady load on the boiler 
greatly assisted the fireman in main- 
taining a clear furnace with a re- 
sulting consistent color of the spray 
drier product. When oil firing the 
boiler through steam atomizing 
burners, with approximately 15 per 
cent excess air, the solubles con- 
tained only the basic ash content. 

The amount of flue ash leaving the 
dust collector is directly proportional 
to the ash content of the coal and 
therefore it is desirable to use low- 
ash coal. Because of river trans- 
portation, West Virginia coal, which 
is low in ash content, is economically 
available in this area. Therefore the 
necessity of using low ash coal is 
not an objectionable feature. 


Spray Drier and Gas Fiow 


The 350 and 700-F gas ducts from 
the boiler join and discharge into a 
mixing chamber on the inlet of the 
fan which forces the flue gas 
through the spray drier. One hun- 
dred thousand pounds per hour of 
gas at 450 F is forced through the 
drier by a Sturtevant fan designed 
for these conditions. 

The spray drier itself, Figs 4, 6 
and 7, is a Swenson Gray-Jensen 
unit, with an 18-ft diameter main 
cone and 12-ft diameter liquid col- 
lector cone. The main drying cone 
consists of an inverted conical sec- 
tion approximately 20 ft tall and 18 
ft in diameter at the top section. 
Above the conical section is a cylin- 
drical section 9 ft tall. (See Fig 4.) 
This cylindrical section of the drier 
contains louvers around its circum- 
ference through which the incoming 
gas passes. A helical box around 
the outside of the cylindrical section 
connects with the gas 
from the main spray drier fan. 

A small powder transfer duct 
leads from the base of the drier cone 
to a powder collector and exhauster 
fan. The powder collector dis- 
charges into an Airveyor product 
conveying system. 

The large duct from the top of 
the drier cone leads to a liquid col- 
lector, which is in turn vented to 
the atmosphere through a stainless 
steel stack. 


Fig. 8. At right is control panel for spray 
drier; at left, liquid collector pumps 


Fet 


inlet duct _ 


Fig. 6. Another view of bottom of main 
cone of spray drier from opposite side; 
high-pressure pump at base of cone 


Evaporator syrup is pumped to 
the spray drier by a steam-driven 
piston pump which also supplies 
syrup to the rotary drier operation. 
This syrup is fed into a Manton- 
Gaulin high-pressure, electrically- 
driven triplex pump, Fig 6. This 
pump has a variable-speed hydralic 
drive regulated by a controller that 
maintains a constant temperature in 
the base of the drier cone. This 


temperature at the base of the drier 
cone has been found to be the most 
sensitive indicator of conditions in 
the drying chamber. By regulating 


the syrup flow to the drier and con- 
sequently the amount of evapora- 
tion done in the drier, it is possible 
to maintain a uniform product 
quality. 

Syrup leaves the high-pressure 
pump at 4000 to 5000 psi and passes 
through high-pressure pipe to the 
spray assembly inside the main 
drier cone. This spray assembly is 
located in the center of the drier 
main cone, at the break from cylin- 
drical to conical sections. The syrup 
passes through a whizzer, which 
imports a violent spinning motion to 
the syrup stream, and continues 
through a nozzle which gives a solid 
cone spray of extemely finely-di- 
vided syrup droplets. The direction 
of the spray is downward into the 
rising gas stream. This gas enters 
the drier through the previously 
mentioned louvers and follows the 
normal cyclone patterns through the 
cone. Dried solubles fall to the bot- 
tom of the cone and are transferred 
through a duct to the powder col- 
lector. An air lock at the bottom of 
the collector feeds into an Airveyor, 
which carries the product to a bag- 
ging machine. 

The gas leaving the drier goes 
through a duct to the liquid col- 
lector, where the gas is scrubbed 
with a hollow cone spray of thin 
stillage, which removes the solids 
that carry over from the main cone 
and further reduces the temperature 
of the gases, thus reclaiming more 
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Fig. 7. Lower part of liquid collector (fol- 
lowing drier as in Fig. 4) with level control 
to maintain liquid level constant 


of the available heat in the gases 
than can be utilized in the main 
drier cone itself. The stillage from 
the liquid collector base is returned 
to the evaporator feed with in- 
creased solids and, therefore, 
lightens the load on the evaporators. 


Boiler Efficiency Loss Caused 
by Spray Drier Operations 


The gases from the boiler and 
auxiliaries would normally be dis- 
charged to the atmosphere at 350 F. 
Since the spray drier requires 450-F 
gas, there is some loss in boiler ef- 
ficiency, for less heat is returned 
to the furnace from the air heater. 
The following calculation gives an 
approximation of the over-all loss in 
boiler efficiency: 


100,000 lb/hr gas « 0.25 Btu/deg x 
Total Btu (1204 Btu X  — 
(450 F — 350 F) x 100% 

~~ 125,000 ib steam) 


1.66% 


Such a loss is considerable unless 
one considers the other methods of 
drying. This amount of heat would 
produce approximately 2000 Ib of 
steam per hour, which would be 
used in a steam tube rotary drier 
for similar drying. In a rotary drier 
an evaporation of approximately 
0.75 lbs of water vapor per pound 
of steam is obtained. With 2000 Ib 
of steam, approximately 1500 lb of 
evaporation would be obtained. The 
same amount of heat to the spray 
drier will evaporate approximately 
7500 Ib per hr, as shown in Table I. 

Spray-dried solubles are of a 
golden tan color and have a fine 
powdery texture. Since the product 
is somewhat hygroscopic, it must be 
packaged in waterproof-lined bags. 
Research is now being conducted at 
the Seagram Experimental Farm to 
determine the feeding chracteristics 
of spray-dried solubles. Results to 
date indicate that these solubles are 
at least equal and possibly superior 
to other distillers solubles as an 
animal feed supplement. 





What Will Future Steam Power Plants Cost? 


By the method given here, you can make an estimate—an educated guess—of the 
investment cost of a future power plant, based on published costs of similar plants . . . 
Analysis of principal design factors influencing power plant costs . . . By using 
conversion factors based on accepted cost indexes, adjustments for individual design 
factors are made . . . These convert actual costs of existing plants to 1948-49 levels, 
to which can be added allowance for further increases . . . By doing this for existing 
plants similar to proposed plant, investment cost of latter can be estimated . . . 
A typical proposed plant, to be constructed by the end of 1952, is analyzed by this 
method and results tabulated . . . Author was for years Engineer of Steam Design, 
Dept. of Water & Power, City of Los Angeles; is now a consulting engineer in that city 


By WILLIAM C. ROWSE, Consulting Mechanical Engineer 


HILE nothing will take the 

place of a careful, detailed 
estimate of investment cost of a 
proposed steam electric generating 
station, it is very helpful and con- 
venient for the engineer to have 
available some data on investment 
cost per kilowatt for installed ca- 
pacity, when he is called on unex- 
pectedly or on short notice for an 
estimate of cost, and also for use as 
a general check on the detailed 
estimate. 

To estimate the probable cost of 
a specific power plant proposed for 
construction in the near future, one 
must know what similar plants cost 
in the past. Then if adjustments 
could be made to these cost figures 
to bring them up to date, some esti- 
mate could be made of the new 
plant costs. 

Now there is a wealth of published 
data on costs of power plants built 
during the past 10 years or so. But 
these plants were built during dif- 
ferent cost periods and have differ- 
ent design characteristics. However, 
the following procedure has been 
worked out by the writer: 
1—From accepted cost indexes, cal- 

culate conversion factors to con- 
vert costs from any construction 
period to 1948-1949 cost levels. 
2—Then list principal design factors 
affecting steam plant costs. 
3—Next adjust, by use of the con- 
version factors, the cost per kilo- 
watt of each factor for 1948-1949 
levels for plants similar in design 
factors to the proposed plant. 
4—On the basis of these data, esti- 
mate the cost of the proposed 
plant at 1948-1949 levels, then 
add an estimated percentage for j 
the period in the near future dur- 
ing which the proposed plant is 
to be constructed, thus arriving . 
Fig. |. Cost Indexes: January 1940 = 100 


at an estimate of its total cost. 
. _—e i cs . eat , A—From Engineering News-Record Construction Cost Index 
This article is a summary of a B—From Wholes Price Index, Metals and Metal Products, published by U. S. Bureau of Labor Statistics 
study made by the writer along C—From Average Hourling Earnings in the Durable Goods Industry, published by U. S. Bureau of 


»se 2S resents > princi Labor Statistics 
these lines. It presents the = incipal D—index of Average Hourly Earnings of Construction Labor on Steam Plants in Los Angeles area— 


factors affecting steam plant costs Calculated by William C. Rowse 


1940 = 100 
e 
° 
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and, where possible, gives figures 
indicating the magnitude of each 
factor. Then, by an actual example 
shown in Table II, it illustrates how 
an estimate of cost of a proposed 
plant is made by adjusting the costs 
of five plants of similar character- 
istics built at different peroids. 

The study is confined to invest- 
ment cost, and wherever the term 
“cost per kilowatt” occurs it is un- 
derstood to mean “investment cost 
per kilowatt of installed capacity, 
manufacturer’s rating, based on a 
design for 25 per cent overload,” ex- 
cept where otherwise stated. 

Unless otherwise stated, all cost 
figures in this article refer to the 
conventional totally-enclosed steam 
plant of three or more units, each 
having a manufacturer’s rated 
capacity of 60,000 to 75,000 kw. 

1 — Construction Period Factor 

Costs have increased so rapidly 
during the last ten years that only 
the costs of plants constructed dur- 
ing the same period of time are at 
all comparable. Figure 1 presents 
several cost indexes all referred to 
the same base, namely January 1940 
equals 100, from which it may be 
seen that costs have doubled in the 
last decade. The costs tended to 
level off during the two-year period 
of 1948 and 1949. For the purposes 
of this article, all costs quoted were 
converted to this period for ease of 
comparison by the use of Fig. 2 
which shows conversion factors by 
means of which costs for any other 
period may be converted to the 1948- 
1949 cost level. Figure 2 was calcu- 
lated by dividing the average of the 
indexes shown on Fig. 1 for the 
two-year period 1948-1949 by the 
averages of the same indexes for 
each two-year period (the usual 
period of construction) and plotting 
each resultant conversion factor on 
the ordinate between the two years. 
Two conversion factor curves are 
shown because both are in general 
use although the writer used curve 
“X” in calculations for this article. 

Il — Design Factors 

Costs are affected by design fac- 
tors depending on kind and price of 
fuel, steam pressures and tempera- 
tures and cycles, nature of load, size 
and number of units, number of 
boilers per turbine, local conditions 
affecting structures and supply of 
condenser cooling water, and on 
other factors. Each of these is dis- 
cussed below. 
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Fig. 2. Factors for Conversion to 1948-1949 Cost Levels 


X—From Indexes B an 


C of Fig. |, based on U. S. Bureau of Labor Statistics indexes 


Y—From index A of Fig. |, based on Engineering News-Record Index 


Kind of Fuel 

Fuel oil and gas are the simplest 
fuels to burn and require less in- 
vestment than pulverized coal. The 
additional cost of a plant designed 
for burning pulverized coal only 
over the cost of a plant designed for 
burning oil or gas only may be di- 
vided into two parts: 

(a) The additional cost of the 
larger furnace for coal with result- 
ing additional costs for building, 
foundation, etc. 

(b) The additional cost of coal 
handling and pulverizing equipment 
and ash handling equipment. The 
additional cost for the larger furnace 
may be taken at $3 per kw; the cost 
of coal handling and pulverizing 
equipment and ash handling equip- 
ment of the order of $15 per kw; and 
fuel oil storage and heating and 
pumping equipment of the order of 
$2 per kw; all at 1948-1949 cost 
levels. 


Steam Pressures, Temperatures 
and Cycles 

The increasing prices of fuel, im- 
provements in the art of steam elec- 
tric generation of power, including 
commercial availability of materials 
suitable for high temperatures, and 
low interest rates have justified more 
efficient design of steam plants. 
Where the 850-psi-900-F regenera- 
tive cycle was considered standard 


Table | Investment costs per kilowatt of installed capacity for a steam-electric generating 
station of four 75,000-kw units, based on assumed investment costs 


Costs Converted To 


Number Period Assumed 1948-1949 Cost Levels 

of e Historical Costs ____Using Curve X of Figure 2 

Unit Construction Total Per Kw Total Per Kw. 
No. | 1941-1942 $ 8,900,000 $19 $14,500,000 $193 
No. 2 1943-1944 6,900,000 92 9,800,000 130 
No. 3 1945-1946 7,400,000 99 10,000,000 133 
No. 4 1947-1948 9,300,000 110 9,900,000 132 
Total $32,500,000 117 $45,200,000 151 
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a few years ago, the 1250-psi-950-F 
regenerative cycle may now be con- 
sidered standard with a strong tend- 
ency toward the 1450-psi-1000-F 
regenerative cycle. And the reheat- 
regenerative cycle has been used in 
a number of installations with even 
higher pressures and temperatures. 
The additional costs of each of these 
cycles over the 850-psi-900-F regen- 
erative cycle should be carefully 
calculated by the engineer for use 
in economic studies, but for the pur- 
poses of this article may be taken as 
of the order of the following (all at 
1948-1949 cost levels): 
1250-psi-950-F 


regenerative ......... $ 4 per kw 
1450-psi-1000-F 
regenerative ......... $ 6 per kw 


1450- psi-1000/1000-F 
reheat-regenerative ..$10 per kw 


Nature of Load 

The nature of the load may be of 
four different types, namely (a) nor- 
mal system load factor, (b) base 
load, (c) peaking, and (d) spinning 
reserve. Economic studies of (a) 
and (b) would indicate steam pres- 
sure, temperature and cycle to use 
as discussed in the preceding para- 
graph. A peaking plant and a spin- 
ning reserve plant would probably 
both use the 850-psi-900-F regener- 
ative cycle but there would be an 
additional cost for special design of 
the spinning reserve (for continuous 
operation at low load with instanta- 
neous pickup of full load) over the 
peaking plant of the order of $2 per 
kw at 1948-1949 cost levels. 


Size and Number of Units 

The cost data available to the 
writer covers a range in size of units 
from 10,000 to 75,000 kw and indi- 
cates that, while theoretically a plant 
with smaller units should cost more 
per kilowatt than a plant with larger 
units, practically the increased cost 
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Example of estimating investment cost per kilowatt, for Steam Plant X, from published costs of similar plants, and adjustments 
for principal factors affecting costs 


Table Il. 





Item 


| PLANT DESIGNATION 


2 Reference 


Z3 
Note E 


ZI 
Note C 


22 
Note D 


Yi 
Note A 


Y2 
Note B 


Analysis of design factors 
uel 

Steam conditions 

Nature of load 

Number and size of units 
Boilers per turbine 
Structures 

Condenser water works 
Outdoor 


Transformers and switching station 


Coal 
12502-900 F 
Base 


2-60-74 Mw. 
! 


Coal 
8502-900 F 
System 
1-60-74 Mw. 
2 


Coal & oil 
8502-900 F 
Base 
2-60-74 Mw. 
| 


Coal 
12502-925 F 
With hydro. 
2-80 Mw. 

! 


Coal, oil,gas Coal 
12502-950 F 8502-900 F 
System Base 

2-60 Mw. 2-60 Mw. 

! ! 


Average 
Average 


None 
luded 


Average 
High average 
V2 boiler 
1 luded 


Average 
Low average 


None 
war | 


Average 
Average 
None 

Included I 


Average 
Average 
None 

Excluded 


Average 
Average 
Boilers & fans 
Included 


-OCO*fencovaw 
vv 








Construction period 1951-52 1941-44 1939-41 1940-44 1948-49 


Costs per kilowatt 
Published costs incl. land 
Published costs of land 
Published costs excl. land 
Conversion factor to 1948-1949 cost level 
(from Curve “X"—Figure 2) 
Published costs converted to 1948-1949 cost level 


$169.52 
1.30 


$168.22 
1.00 


$102.00 
1.32 

$100.68 

151 


$ 85.00 
1.32 


$ 83.68 
1.86 


$102.95 

1.32 
$101. 63 
1.57 
$152.00 $155.64 $159.56 $168.22 

Adjustments per kilowatt for Plant X 

Fuel 

Steam conditions 

Nature of load 

Number and size of units 

Boilers per turbine 

Structures 

Condenser water works 

Outdoor 
26 Transformers and switching station 
27 
28 


$+2.00 
-+-4.00 


$+2.00 
+4,.00 


7.00 


—3.75 3.75 —1.90 
_+7.00 
$+9.25 
$161.25 


$+ 1.10 
$163.14 


$4.75 
$163.47 


Total net adjustments . 

Adjusted costs per kilowatt at 1948-1949 cost level $159.81 
Estimated cost per kilowatt of Plant X 

29 At 1948-1949 cost level 

30 Add for 1951-1952 cost level (25 per cent) 


31 At 1951-1952 cost level 


$160.00 
40.00 


~ $200.00 


Fifth Steam Soties Cost Survey, by A. E. Knowlton, 
World, July 3, 1948, Station No. 80. 

Sixth Steam Station Cost Survey, by A. E. Knowlton, Electrical 
World, April 24, 1950, Station No. V7. 


Plant Production Cost and Annual Production Ex- Electrical 
by Federal Power Commission, Riverside Station, 
and Electrical World, Aug. |8, 1945. 

Plant Production Cost and Annual Production Ex- 


Note A: Steam-Electric 
ense, |938-47, 
altimore, Md., 


Note 8: Steam-Electric 








pense, |938-47, 
Oswego, N. Y., 


1941, and Power, Jan. !942. 


by Federal Power Commission, 
and Electrical World, July 12, Noy. 


Oswego Station, 


, Dec. 13, World, April 24, 


Sixth Steam Station Cost Survey, by A. E. Knowlton, 


Electrical 
1950, Station No. 





Under adjustments for factors affecting costs, under Item 19, while Plants 
ib steam pressure the steam temperature is 
lower than the 950 F to be used in the proposed plant and therefore a nomi- 
and under item 
outdoor boiler and fan given in this article is $3 per kw of CAPABILITY 
which has been converted to $3.75 per kw of rated capacity by dividing by 
also, since Plant Z3 has boilers which are only half outdoors, an adjust- yeas average for ‘1948-1949 of 468.0, or an increase of about |4 per cent. 


Y2 and Z3 employ (250 


nal adjustment of $! per kw is made; 


0.8; 
ment of one half of $3.75, or $/.90, is made 

lt will be noticed that, although the costs, 
actually constructed vary from 3.68 


of the proposed plant at the 1948-1949 cost level. 


per kilowatt is not as great as might 

be expected. The writer believes 

that this may be caused by the fact 

that, in smaller organizations, man- 

} agement and the engineer are closer 

) to the actual design and construction 
and are in a position to hold costs 
down than is the case in larger or- 
ganizations. 

Likewise, generally speaking, the 
greater the number of units, the 
lower the cost per kilowatt for the 
same size of units and same cost 
level, because land and certain com- 
mon facilities are included with the 
first unit and subsequent units are 
installed at a lower additional cost 
per kilowatt. The cost per kilowatt 
of the first unit of a new steam plant 
or the cost of an addition to an 


80 


excluding land, 
to $168.22 per i. 
analysis presented on Table |! produces costs at 1948-1949 cost ee, 
which are within about 3 per cent of the average of $160.50, which has 
been rounded out to $160.00 in Item 29 as the estimated cost per kilowatt 
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The amount under Item 
an estimated cost 
urely an estimate 
acts as are available. 


5, the saving for 


Index for October, 1950, 


er kilowatt at the 1951-1 952 
ased on the engineer's best judgment backed by such 
By way of ij 
time of writing this article the Engineering News-Record Construction Cost 
is 534.4, which is an increase of 66.4 over the two- 


30 which should be added to Item 29 to obtain 
cost level is, of course, 


ustration, the writer notes that at the 


he prospect is for still further increases in costs, gradually levelling out 


af ter + 
Item 5, the 
Item 


1951-1952 cost level shown 


existing plant should be investigated 
and analyzed carefully before using 
for estimating purposes as discussed 
later. 


Number of Boilers per Turbine 


The trend is definitely toward one 
steam generating unit per turbine up 
to a capacity of 900,000 lb of steam 
per hour per steam generating unit. 
Some designers, however, prefer two 
half-size steam generating units per 
turbine, in which case the additional 
cost is generally estimated as 25 per 
cent of one steam generating unit 
and affected appurtenant investment 
including fans, boiler feed piping, 
boiler room building and boiler 
foundations, or of the order of $7 
per kw at 1948-1949 cost levels. 
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due to governmental measures, 
Therefore, by way of illustration, the writer has entered under Item 30 of 
Table || an addition of 25 per cent, or 
at the 1948-1949 cost level, to obtain the estimated cost per kilowatt at the 


some of which are already in operation. 
per kw, to the $160 per kw 


under Item 3! 


Local Conditions as Affecting 
Structures 


Under this heading one usually 
thinks of unusual foundation condi- 
tions although there may be many 
other conditions affecting the cost of 
structures such as a location requir- 
ing design against earthquake, a lo- 
cation adjacent to a river with pos- 
sible flood conditions, etc. Each case 
must be the object of a special study. 


Local Conditions as They Affect 

Condenser Circulating Water Supply 

Some plants are so located that a 
new condenser circulating water 
supply system is installed complete 
with each unit as in a plant employ- 
ing cooling towers. In some instances 
the plant may be located right on 

















the shore of a harbor, lake or river 
under conditions requiring a mini- 
mum investment for condenser cir- 
culating water supply, while in other 
cases it is necessary to construct long 
and expensive tunnels. 

The cost of cooling towers with 
reservoirs and make-up water treat- 
ment equipment is of the order of $6 
per kw at 1948-1949 cost levels. Any 
other means of circulating water 
supply will have to be estimated for 
each particular case. 

In one case with which the writer 
is familiar the cost per kilowatt of 
condenser circulating water tunnels 
together with water front structures 
and pump chamber at the plant all 
constructed at the same time as the 
first unit, was approximately: $50 
for one unit; $25 for two units; $17 
for three units; $13 for four units; 
and $10 for five units; all at 1948- 
1949 cost levels. 


Outdoor Plants 
For a great many years steam 
plants were practically always com- 
pletely enclosed; but, during recent 
years, an increasing number of plants 
have been constructed partially or 
completely outdoors, usually where 
the climate is mild. There are 
three general types of outdoor steam 
plants: (a) either turbine genera- 
tors or boilers outdoors; (b) both 
turbine generators and boilers out- 
doors with auxiliaries inclosed; and 
(c) completely outdoors except for 
control equipment and delicate in- 
struments. Approximate savings in 
costs over the conventional com- 
pletely inclosed plant have been re- 
ported as follows! which may be 
assumed to be at 1948-1949 cost 
levels: 
Per Kilowatt of 
CAPABILITY 
Either turbine generators 


or boilers outdoors ........ $3 
Both turbine generators 

and boilers outdoors ...... $ 6 
Completely inclosed ......... $10 


lll — Non-Comparable Costs 


In studying published cost data, 
the engineer is usually interested in 
the cost of steam plants comparable 
to a steam plant he proposes to build 
and he must be on the lookout for 
non-comparable plants. There may 
be several non-comparable factors 
of considerable magnitude, two of 
which are large expenditures with 
the first unit for facilities to serve 
future units and low cost of units 
added to an existing plant because 
certain common facilities are already 
installed. 

As an illustration, let us assume 
that a plant of four 75,000-kw units 
is constructed. The cost of the first 
unit includes land, condenser circu- 
lating water tunnels and other costly 
facilities sufficient for four units plus 
the cost of some minor facilities, 
such as fuel oil heaters and fire pro- 


1Qperation and Maintenance of Outdoor 
Plants Found Practicable by R. M. Hanson, 
Electrical World, Oct. 14, 1948, pp 93-96. 
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. 
tection equipment, sufficient for two 
units. When the second unit is in- 
stalled, none of the common facili- 
ties have to provided. With the third 
unit none of the major common fa- 
cilities are required but some minor 
facilities for two units may be in- 
cluded. With the last unit, none of 
the common facilities already in- 
stalled have to be provided but there 
may be other minor expenditures 
incidental to completion of the plant. 

The costs per kilowatt of such a 
program are illustrated in Table 1 
using assumed investment costs. It 
will be noticed that the costs per 
kilowatt vary widely and that the 
only correct cost is the cost of the 
completed plant. Sufficiently accu- 
rate costs per kilowatt could have 
been obtained by allocating the costs 
of common facilities among the four 
units. 

While most reported costs do not 
include any transmission capital, 
sometimes step-up transformers and 
a high-tension switching station are 
included with the cost of the steam 
plant. Step-up transformers only 
will cost about $4 per kw at 1948- 
1949 cost levels, and this will be 
about doubled if both step-up trans- 
formers and high tension switchers 
are included. 

IV — Interest During Construction 

Sometimes interest during con- 
struction is included in investment 
cost and sometimes it is not included. 
The writer does not recall seeing any 
published costs which make an ex- 
planatory statement regarding this 
item. On the theoretical assumption 
that money is spent over a two year 
construction period at a uniform rate 
of expenditure, the total interest 
during construction would be the 
total cost multiplied by the annual 
interest rate. This interest rate in 
1948-1949 ranged from two per cent 
per year to four per cent per year, 
the former for some municipally 
owned utilities and the latter for 
privately owned utilities. 

Assuming an investment cost of 
$150 per kw, interest during con- 
struction per kilowatt would be $3 
at two per cent to $6 at four per cent. 

V—Rated Capacity 

For many years practically all 
steam plants were designed for an 
overload of 25 per cent above the 
manufacturer’s rated capacity of the 
turbine generator unit and all cost 
figures in this article refer to that 
method of rating. In recent years, 
two new methods of rating are being 
used, (a) the “preferred standards” 
with an overload capacity of 10 per 
cent over the manufacturers’ rated 
capacity of turbine generator unit, 
and (b) continuous rated capacity 
with no overload capacity, the latter 
usually applying to base load units 
designed to operate continuously for 
8000 hr per year at the maximum 
capability of the turbine generator 
unit. 

While most costs have been re- 
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ported on the basis of manufacturer’s 
rated capacity, it appears that some 
costs have been reported on the basis 
of maximum capability and costs in 
this article on the basis of rated 
capacity with 25 per cent overload 
can be converted to costs per kilo- 
watt of rated apability by multiply- 
ing by the factor of 0.8. 

It should also be pointed out that 
in comparing costs of steam plants 
employing different steam pressures 
and cycles for economic studies the 
net station output capacity should 
be used. 

Example to Show ot crap 
of Meth 


As an example, let it be assumed 
that a public utility plans to con- 
struct a new steam plant containing 
two 60,000 kw units designed for 25 
per cent overload, to be ready for 
initial operation in December, 1952, 
and to have the following general 
characteristics; to burn pulverized 
coal, oil and gas; 1250-psi-950-F 
steam conditions; system load; one 
boiler per turbine; average condi- 
tions for structures; average cost of 
condenser water works; boilers and 
fans outdoors; cost to include step- 
up transformers and outdoor switch- 
ing station. An estimate of cost is 
desired exclusive of land which has 
already been acquired. 

The procedure is illustrated by 
Table II which is self explanatory 
except for the clarifying remarks 
given below the table. 

Conclusion 

Except where otherwise stated the 
cost figures given in this article are 
taken from studies made by the 
writer and, as mentioned at the be- 
ginning, apply particularly to steam 
plants of three or more units each 
having a manufacturer’s rated ca- 
pacity of 60,000 to 75,000 kw and 
designed for 25 per cent overload. 
It is expected that engineers apply- 
ing these costs to their own particular 
problems will check the figures pre- 
sented above with their own records 
particularly where the-number and 
capacity of units are different. 





JOSEPH R. DARNELL 

JosepH R. DaRNELL, consult- 
ing engineer and at one time 
Associate Editor of Power 
Plant Engineering, died in Mil- 
waukee, Wisconsin, after a 
brief illness, on January 4. 

Mr. Darnell was a_ well 
known combustion engineer, 
having received his early 
training under Henry Kreisen- 
ger, when he was Assistant in 
the Fuels Section of the United 
States Bureau of Mines at 
Pittsburgh in 1918. He was the 
author of numerous technical 
papers and of the Boiler Fire- 
man’s Hand 

A more complete obituary 
will appear in a subsequent 
issue. 
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Above—Big splash as one of old 518 ft 
spans of Illinois Central Railroad Bridge 
at Cairo, Ill., is launched into Ohio River, 
being replaced by new span. Not a power 
plant job, to be sure, but an ingenious 
engineering feat. New span complete with 
rails erected on falsework alongside old; 
then the old span rolled onto sloping tem- 
porary falsework; new span rolled into 
place; then old span launched in river, to 
be reclaimed for scrap. All done in just 20 
hours. U. S. Steel Corp. photo 





Above—View of blooming mill motor room of Jones and Laughlin's Otis Works at Cleve- 
land, where largest metal-enclosed draw-out switchgear made by GE, for heavy-duty d-c 
service, has been installed. Consists of 18 breaker and control units for two 1000-kw 
250-v ignition rectifiers, a 1500-kw 250-v m-g set and 12 automatic reclosing feeder circuits 


Right—Charles R. Randell, Research Divi- 
sion, New York University, adjusts building 
model and three smokestacks built to 
scale fer use in a new wind tunnel for in- 
vestigation of stack gas dispersion 


Left—The nation's first 
gas turbine locomotive 
at work on Union Pa- 
cific Railroad, where it 
has been road tested; 


turbine has operated 
nearly 5000 hr; burns 
Bunker C oil. Turbine 
is a 4500-hp unit with 
electric drive for loco- 
motive, developed by 
GE and ALCO. UP has 
just ordered 10 more 
similar units 


Below—Method of applying insulation to 
inside of duct shown at left:—Open rec- 
tangular studs welded to inside duct sur- 
face on 12-in. centers; mineral wool blocks 
slid between studs and butted; long metal 
pencil rods inserted to hold insulation; 
studs closed to hold rods. Stiffener angles 
on 24-in. centers welded to duct and pen- 
cil rods wired to them. Waterproof paint 
applied to insulation, then expanded metal 
lath and, last, t-in. thickness refractory 
cement 
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Left—Engineers of Public Service Electric 
and Gas Co. of New Jersey have applied 
insulation inside large secondary air ducts 
at 300,000-kw Sewaren Generating Station, 
to reduce possibility of expansion cracks 
and accidental damage. Maintenance costs 
cut to minimum; inspection once a year 








Right—Here's the boiler control center ».. 
for cyclone-furnace Boilers No. 14 and 15 
at new South Power Station of Dow Chemi- 
cal Co., Midland, Mich—photo not avail- 
able when we described plant in September 
1950 issue. It shows one of new trends in 
power plant control—separation of fre- 
quently-used operating controls from his- 
torical recorders and infrequent adjustments, 
aiding ease and efficiency of control opera- 
tions. Utiliscope at upper left for observing 
hot slag drainage from cyclone furnaces. 
Benchboards and panels carry Republic au- 
tomatic combustion controls for two new 
B & W steam generating units, fired with 
crushed coal by Cyclone furnaces, rated at 
400,000 Ibs. per hr. each, 1250 psig, 830 F., 
and supplying steam to processes through a 
30,000-kw Westinghouse double-extraction 
turbine generator 


Below—Model of new coal handling system for Conners Creek Power Plant of The Detroit 
Edison Co. It was exhibited at Power Engineering’s booth at New York Power Show last 
December. Plant is now being extended (by portion at right with two stacks) to contain 
. two 100,000-kw, 1300-psig, 930-F, turbine generator units, and four boilers. 
Two kinds of coal must be handled: high-fusion coal for existing stoker- 
fired boilers; lower cost, low-fusion coal for new pulverized coal-fired 
boilers. Coal normally received by boat, rail handling only 

under abnormal conditions 






Below—First 30-in. O. D., chrome-moly 
corrugated piping was formed at shops 
of the M. W. Kellogg Co. for use in ex- 
haust steam line supplying 1,000,000 Ib. per 
hr of steam from 60,000 kw topping turbine 
to low-pressure units at Hudson Avenue 
Station, Brooklyn. This corrugated piping 
designed to have 5 times flexibility of plain 
piping. Fabrication method used to prevent 
cracking 


Below—On November 29, 1950, Wilder Station of New England Power Co. went on line. Plant is at White River Falls on Connecticut 

River between Wilder, Vt., and Lebanon, N. H. New plant contains two 16,500-kw generators driven by adjustable-blade propeller 

turbines. Details given in PPE, April 1947. This is a redevelopment; first plant at site about 1785; various other plants in subsequent 
years; present station replaces an old 5000-kw plant 
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OVERHEAD WIRES 
aud the Legal Limtts of Liabili 


N THE SUMMER of 1948 a work- 

man in North Carolina was em- 
ployed in the construction of the 
roof of a barn. One end of this barn 
was under a wire of the Duke Power 
Co., with a current at a potential of 
7200 v. The workman went to that 
end of the roof, came in contact with 
the wire and was killed. 

This conductor was 23 ft and 9 
in. above the ground and the barn 
roof 17 ft and 11 in. from the ground. 
The wire was not insulated. The 
power company had received no 
notice of the construction of this 
barn nor of the proximity of its roof 
to the wire. 

The consequent lawsuit against 
the power company for negligence 
was based on this lack of insulation 
and the failure of the company to 
post warnings of this danger from 
the absence of insulation. 

The court disposed of the first 
contention by refusing to hold the 
company negligent for lack of in- 
sulation on the authority of an 
earlier decision by a Mississippi 
court that the duty to provide in- 
sulation was restricted to points 
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where there was reason to believe 
persons might come in contact with 
the wires. 

In the Mississippi decision from 
which this rule was adopted, a work- 
man had pulled a well pipe from the 
until the pipe extended 


ground 
thirty feet in the air. Instead of 
dis-assembling the pipe and remov- 
ing it joint by joint, the upper end 
had hit a tension wire and the work- 
man had been killed. Refusing to 
hold the power company liable for 
negligence in the occurrence of the 
accident, the court said that while 
the law does not require wires to be 
insulated everywhere, if there is 
reason to believe that persons may 
come in contact with them in the 
pursuit of their calling or where 
they may be expected to go, the 
wires should be protected in some 
manner. 

Of the omission of danger signs 
in the North Carolina case the court 
also held that there was no negli- 
gence on the part of the power com- 
pany. “Here again no duty arose 
unless the power company knew or 
reasonably should have known that 
there was danger of persons coming 
in contact with its wires. If the com- 
pany had known that the county was 
erecting a barn on the company’s 
right of way, some such duty might 
have been imposed upon it, but that 
is not the case.” 

In the application of this rule of 
liability to children another factor 
occurs—the irresponsibility of the 
children and the lack of the caution 
that is a feature of the conduct of 
adults. Such an instance came before 
the Federal Court of Appeals three 
months before this North Carolina 
decision was made in favor of the 
Duke Power Company. 


A twelve year old boy crawled 
onto the steel superstructure of a 
bridge along which had been strung, 
well above the roadway, a power 
wire. The boy became dizzy, grabbed 
hold of this power wire with its 
2300 v and was seriously injured. 

The rule of negligence laid down 
in this case by an Iowa court was 
that while the company must ex- 
ercise care in handling and control-. 
ling a dangerous instrumentality of 
this character and while it was not 
an insurer against injuries to those 
coming in contact with its wires and 
if under the circumstances it had no 
reason to believe or anticipate that 
another would come in contact with 
its wires, it was not negligent. 

The question of whether or not 
it had reason to anticipate such an 
accident was left by the court to the 
jury for determination with a charge 
that was approved on appeal to the 
Federal Court of Appeals. “In con- 
sidering whether the company was 
negligent you are limited to a de- 
termination of whether in the ex- 
ercise of reasonable care and dili- 





POWER ENGINEERING—Chicago, III. 











gence the company should have 
known that boys are likely to use 
the superstructure of the bridge to 
climb upon and to come in contact 
with the wires of the company.” 
The verdict of the jury against 
the company was sustained. The 
exercise here by the company of 
this “reasonable care and diligence” 
had fallen short of that demanded 


by the law in the protection of 
children. 
The power company in this in- 


stance also based its defense of neg- 
ligence on its compliance with the 
safety rules of the United States 
Department of Commerce which the 
court here refused to consider. 

Obedience to these same rules, 
however, served as a complete de- 
fense in a negligence action brought 
in Louisiana against the Gulf States 
Utilities Co. Four or five miles out- 
side Baton Rouge the tenant of a 
house and lot constructed a small 
scaffolding eight or ten feet high. 
From this structure he was boring 
a well, using an augur with an iron 
pipe attached that had an over-all 
length of 31 to 32 ft. 

Across this lot the Gulf States 
Utilities Co., with the permission of 
the owner of the property, had 
strung a power line of three wires, 
28144, 25, and 23% ft, respectively, 
from the ground. In the well drilling 
operation this 30 ft of pipe and augur 


came in contact with these wires 
and the man was killed. 
The Louisiana court held the 


company free of negligence, and 
said of these rules of the Federal 
Department of Commerce that they 
permit the employment of unin- 
sulated wires but require a mini- 
mum vertical clearance above the 
ground of 15 ft where they cross 
over spaces on ways accessible to 
pedestrians only. Here there had 
been no violation of these safety 
requirements and the company, 
having fulfilled the legal duties im- 
posed upon it, was not negligent. 

A somewhat similar accident oc- 
curred in Stockton, California, where 
the victim of the accident was work- 
ing in the construction of an under- 
ground sewer. A high voltage power 
wire of the Pacific Gas and Electric 
Co. here paralleled the street about 
26 ft above the ground. 

Sections of concrete pipe from a 
nearby field were being transferred 
to the excavation by a crane with 
a 26-ft boom and attached by this 
workman to the chain from the 
crane boom. The boom came in con- 
tact with the overhead wire when 
the workman was holding the iron 
hook of the chain and the man was 
electrocuted. 

No negligence, the court held, 
could be imputed here to the power 
company. For actionable negligence 
three elements must occur, (1) the 
legal duty to use due care, (2) a 
breach of that duty and (3) a lack 
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Lawsuits are always unpleasant matters and are to be avoided wherever 
possible. Because of their far flung nature with respect to the public domain, 
Electric Utility Companies are particularly prone to legal action on the part 
of individuals who come in contact with their lines. Circumstances vary, and 
it is never possible to know exactly who was, and who was not, responsible 
in a case of accident, nor is it possible to know just what decision a court 


might make. In this article, however, Mr. Gray presents a number of opinions 

handed down by various courts covering several different kinds of accidents, 

and these should be of interest to all individuals concerned in the design, 
construction, and operation of public utilities 





of care that is the cause of the in- 
jury. 

This rule was supplemented by 
the court in this instance with the 
comment that legal duty does not 
mean that a power company main- 
taining high voltage lines must an- 
ticipate every possible accident that 
may occur but it does mean that if 
it could be reasonably anticipated 
that the accident would occur, then 
the company would be liable if it 
failed to use proper care in warning 
of high voltage wires. 

In an action against the Duquesne 
Light Co. in Pennsylvania in- 
volving almost identical circum- 
stances the court refused to hold that 
company liable for negligence in 
injuries occasioned by an increased 
danger from changed conditions of 
which the power company had no 
notice or knowledge. 

Across the property of the Ameri- 
can Bridge Co. had been strung 
overhead high tension wires. These 
wires were uninsulated but carried 
by poles 36 ft above the ground. 

An employee was moving a pile 
of telephone poles, aided by a crane 
with a 65 ft boom. At the time of 
the accident this employee was 
holding a hook and metal sling at 
the end of the drop cable, dragging 
it away from the crane to attach to 
one of the poles. The end of the 
boom was above the wires and 
through the dragging of the drop 
cable, was pulled against the wires 
and the workman killed. 

Of the part of the power company 


in this tragedy the court said, 
holding it free of responsibility for 
the occurrence, “The light com- 
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pany’s duty was to install the high 
tension lines in a safe and proper 
manner and thenceforth maintain 
them in a safe condition upon rea- 
sonable inspection from time to 
time.” 


In Arkansas, on the other hand, 
a power company was held respon- 
sible for the death of a young wom- 
an by failing to adhere to the duty 
laid down by this rule of law. A 
tension wire had sagged to within 
5 ft of the ground from a storm and 
the weight of a tree branch blown 
across the wire. The danger of the 
situation was patent and within the 
knowledge of the power company. 
Nevertheless the company neglected 
for a considerable period of time to 
repair the line. This woman came 
in contact with the wire and was 
killed. 

“The obligation of repairing defects 
does not mean merely that the com- 
pany is required to remedy such 
defective conditions as are brought 
to its actual knowledge,” said the 
court. “The company is required to 
use active diligence to discover de- 
fects in a system.” 

In the case involving the 
Duquesne Light Co. in Pennsyl- 
vania, on the other hand, the con- 
ditions had become dangerous 
through no agency of which the 
light company had notice or knowl- 
edge. 

But where that which has been 
safe becomes harmful only by rea- 
son of the action of a third party 
which the power company was not 
required to anticipate and a suffi- 
cient time had not elapsed or the 
situation was not so reasonably ap- 
parent as to charge it with construc- 
tive notice of this particular kind of 
dangerous condition, actual notice 
is required, for a power company is 
not obliged to seek out defects of 
this character or to assume they 


may arise. 
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Design ‘factors 
in the Modern Steam Generator 


By F. M. SWENGEL 


Modern boiler designs incorporate many features to provide for higher out- 

puts, flexibility in the use of fuels, and protection of materials to lengthen the 

time between service outages. In this article, Mr. Swengel discusses some 

of the methods used in boiler design for accomplishing these ends, and to 

raise the upper limits of pressure, temperature and firing rate without 
sacrificing dependability 


Head, Mechanical Section, Stanley Engineering Company, Muscatine, lowa 


HE TREND in the design and 

construction of steam gener- 
ating units is definitely pointed at 
the use of a wider range of fuels, a 
higher output per unit of volume, 
and operation at higher pressures 
and temperatures than were former- 
ly in use. The aim is to meet these 
increases in duty cycle while still 
securing improvement in the de- 
pendability and availability of the 
boiler units and _ simultaneously 
securing lower maintenance costs on 
the equipment. 

The materials with which the 
boiler designer works have under- 
gone improvement in the last sev- 
eral years. Metallurgy has produced 
more closely controlled steels and al- 
loys capable of application in temper- 
atures higher than were considered 
sound practice a few years ago. Im- 
proved refractories and protection 
of refractories in the arrangement 
of the boilers and furnaces has re- 
sulted in virtual elimination of 
heavy refractory maintenance in the 
modern steam generating unit. 

The designer of the modern boiler 





Fig. |. Sectional header boiler which was 
fairly common not very many years ago, 
and using refractory furnace 
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unit has available ferritic carbon 
steels suitable for continued applica- 
tion to temperatures up to approxi- 
mately 850 F. The low chromium 
alloy steels may be applied for metal 
temperatures approaching 1100 
while austenitic steels have been 
used for metal temperatures up to 
1200 in continuous service and in 
many cases are being applied to 
operating temperature conditions 
approaching 1800 F. As a particular 
example of this latter high tempera- 
ture service, attention is called to 
the blading and components of the 
modern gas turbine with particular 
reference to the aircraft type of jet 
engine. 

Refractory metals include the con- 
ventional and superduty type of fire 
clays having softening temperatures 
from about 2600 F upward to per- 
haps 3200 F. For higher tempera- 
ture applications a high-alumnia 
type of refractory may be used for 
temperatures up to 3350 F. For still 
higher temperature conditions the 
use of chrome ore extends the capa- 
bilities of refractories into the 
highest ranges of temperature that 
are normally encountered in the 
steam boiler furnace. 

It is evident that the use of high 
alloy steels and the extremely high 
quality refractories would entail a 
considerable increase in cost over 
that encountered with carbon steels 
and common refractories. Conse- 
quently, the modern boiler utilizes 
these high alloy steels and the super 
quality refractories only where it is 
absolutely essential in order to se- 
cure reliability in service and to 
offset the extremely severe condi- 
tions prevailing at that particular 
location. 


It should be pointed out that the 
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flame temperatures theoretically at- 
tainable with any of the common 
hydrocarbon fuels are never realized 
in practice. This is due in part to the 
excess air that is normally necessary 
to secure complete combustion. It 
is further due to the fact that com- 
bustion is not instantaneous and 
since the combustion process is 
progressive and covers a travel in 
the furnace of the hydrogen and 
carbon particles, there is a sub- 
stantial loss of heat due to radiation. 
Theoretical temperatures in the 
order of 4500 F may be secured; 
however, in actual practice, it is 
unusual to find temperatures much 
in excess of 3200 F in the actual 
flame. A possible exception to this 
is the combustion of natural gas 
with preheated air supply in which 
case the flame is extremely short 
and very high local temperatures 
may be secured. 


Controlled Radiant Heat Absorption 


Typical of the modern boiler de- 
sign is the extensive and controlled 
use of radiant heat absorption in the 
furnace. The boiler designers of 
several years ago built the furnace 
entirely of refractories and all heat 
transfer was primarily accomplished 
by convection. Figure 1 illustrates 
a sectional header boiler which was 
a type fairly common in the smaller 
boiler plants of several years ago 
and even had rather extensive use 
in larger stations. The only radiant 
surface in the boiler was_ that 
formed by the lower tube bank im- 
mediately above the furnace. When 
attempts were made to greatly in- 
crease the amount of fuel burned 
within the furnace it became neces- 
sary to increase the furnace volume 
since there is a definite practical 








limit on the heat release rate within 
a furnace. This, in turn, increased 
the distance from the grate or 
burner outlet to the tube bank and 
decreased the radiant effect by the 
square of the distance from the 
flame. The whole result of this 
trend was to increase the mean fur- 
nace temperatures to the point 
where ordinary refractories became 
the limiting design factor. 

The natural trend was then to 
resort to water cooling of the fur- 
nace walls. This water cooling per- 
mitted radiant heat absorption at 
all points in the furnace and effected 
a continuous removal of heat from 
the combustion process, thereby 
establishing lower maximum tem- 
perature conditions within the fur- 
nace and at the same time shielding 
the refractories from the excessive 
heat resulting from the high firing 
rates. The modern trend has re- 
sulted in a continuous increase in 
the amount of radiant heat absorp- 
tion in the furnace until we have 
reached the point in modern boilers, 
where a continuous metallic surface 
is present in the furnace. A typical 
wall detail for a small unit is shown 
in Figure 2 wherein flat fins are 
welded to the tubes and these fins 
abut with those of the neighboring 
tube to make a continuous metallic 
surface. For the larger units in 
which still more surface is required, 
the tangent tube type of construc- 
tion is used in which the furnace 
is formed by water wall tubes each 
touching its neighbor. This forms a 
solid water screen between the fur- 
nace and the refractories and in- 
sulation. 

Since the temperatures are 
highest in the furnace proper, it is 
obvious that the bulk of the heat 
transfer that is used to generate 
steam can and does occur in the 
furnace alone. In the ultimate ex- 
ample of this trend, the radiant 
type boiler has all steam generation 
performed in the furnace proper, 
no convection surface being used 
for this purpose. 


Features >f Water-cooled Furnaces 


There are several aspects of the 
fully water cooled furnace which 
should be examined: 

1. The effect of the method of 
firing 

2. The rate of firing 

3. The kind of fuel burned 

4. The limitations imposed by the 
fuel characteristics. 

If a solid fuel is burned on a bed, 
as is the case with any of the stoker 
fired units, the radiant effect is 
greatest immediately adjacent to 
the fuel bed and is greatly reduced 
in the upper portions of the furnace 
wall. This condition is particularly 
prevalent in the case of the under- 
feed or multiple retort type of 
stoker. The spreader stoker, on the 
other hand, burns a_ substantial 
portion of the fuel in suspension, 
and in consequence, the radiant ef- 
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Fig. 2. Typical fur- 
nace wall section 
used in small boilers 
wherein flat metal 
fins are welded to 
the tubes to in- 
crease heat absorp- 
tion 








fect is present much higher in the 
furnace and a considerably greater 
heat transfer occurs in the upper 
portion of the furnace. Examination 
of boilers designed for these various 
types of stoker firing will show that 
the chain grate, underfeed and mul- 
tiple retort type of stckers frequent- 
ly use fully water cooled sections 
on the lower part of the furnace wall 
only, the upper portions of the fur- 
nace being bare refractory. The 
same type of examination of recent 
spreader stoker installations will 
show that the average furnace is 
formed by water tubes ranging from 
the fin tube type shown in Fig. 2 
down to a relatively open spacing 
with exposed refractory between the 
tubes. 

In the case of oil and gas fired 
boilers, a similar water wall con- 
struction is used because the con- 
dition is somewhat comparable to 
that of the spreader stoker. Par- 
ticularly in the case of gas firing, 
where a very short flame travel is 
involved, the maximum radiant 
heat absorption is limited to the 
area immediately adjacent to the 
burners. With oil firing a somewhat 
longer and more luminous flame re- 
sults which extends the radiant 
heating surface that is active. This 
accounts largely for the reason why 
higher gas temperatures entering 
the superheater are encountered 
with gas firing than is the case with 
puverized coal or oil. 

Firing of coal in suspension as is 
performed in the conventional pul- 
verized coal installation permits a 
long flame travel with a progressive 
heat release from the combustion 
process. For this reason, almost the 
entire water wall area can be made 
effective radiant heat transfer sur- 
face. If the flame is shortened or is 
directed away from a portion of the 
furnace, a corresponding reduction 
in the radiant heat transfer is ac- 


complished. This feature is utilized 
by the Combustion Engineering 
Superheater Company in their tilt- 
ing burner type of control. Similar 
differential firing of high and low 
burners is used by other manufac- 
turers to accomplish the same end 
result. 

A further factor influencing the 
use of radiant surface in the pul- 
verized coal fired boiler is the effect 
of slag accumulations on the furnace 
wall. This, in effect, reduces the 

(Continued on page 126) 
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Fig. 3. 

temperature boiler in which nearly all of 

the steam is produced in the furnace water 
walls 
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lt All Happened in Fifteen Seconds 


Only those who deal with the operation of large electrical systems can appreciate 


how fast things happen when something tends to go wrong. The disturbance, described 


by Mr. Higgins in this article, which is reprinted here from Electrical Engineering,’ 


all happened within an interval of just fifteen seconds. During that time, a large 


generator was thrown out of step with the large system to which it was connected, 


speeded up and then recovered synchronism with the system frequency. This clear, 


concise analysis of the entire disturbance from start to finish should be of interest to 


all operators of electric generating equipment 


By D. D. HIGGINS 
Superintendent of Generating Stations, Commonwealth Edison Co., Chicago, Il. 


HIS CASE of operating trouble 

is both interesting and in- 
structive from a generating station 
point of view because the graphic 
record of the electric energy dis- 
turbance is complete. The descrip- 
tion deals specifically with the in- 
step and out-of-step relationships 
of the generator rotor poles to the 
rotating magnetic poles produced by 
currents flowing in the stator 
windings during normal conditions 
and during the abnormal condition 
brought about by underexcitation. 
While there is nothing unusual 
about the behavior of the turbine- 
generator in this case of trouble, as 
it coincided with known behavior, 
it is one of those rare cases in which 
the disturbance, resulting from sub- 
normal excitation of a loaded gen- 
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Fig. |. 
Editor's Note 
obviously an hourly 
labeled |5 seconds. 


chart, 


erator, was recorded from start to 
finish as shown by the chart in 
Fig. 1. 

A tanden compound turbine unit 
operating at about 90 per cent load, 
connected only to a 132-kv system, 
was the setup involved in the trou- 
ble. A switchboard operating error 
resulted in the generator field being 
excessively weakened, but not 
opened, during an intended normal 
regulating operation. This opera- 
tion consumed only 5 to 8 seconds, 
after which the kilowatt load on the 
unit was observed to swing violently, 
the voltage dropped quite low, and 
the incandescent lights were ob- 
served to pulsate for a few seconds 
and then, by the strengthening of 
the field and the decrease of steam 
input to the turbine by governor 
action, the disturbance ceased and 
conditions became normal. The ma- 


bit 
| 
| 
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| aT | 5:35 RM. 


Megawatt output of the a-c generator during period of disturbance 

Those not familiar with recording charts may be puzzled by the fact that this is 
marked in 15-minute intervals, i 
The reason for this is the fact that recording charts of this kind are provided 


yet the interval of the disturbance is 


with a speed-up device which automatically speeds up the driving mechanism 60 times when some ab- 


normal or subnorma! condition arises. 


88 February, 


In this instance, the speed-up started, automatically, at 5:35 p.m. 
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chine had broken step with the 
system and, while still connected to 
it, had dropped a large part of its 
load, accelerated, shut off some of 
the steam supply, decelerated, and 
resumed parallel operation, all in 
about 15 seconds. 

To explain exactly what takes 
place in the parallel operation of 
generators, it is necessary to state 
precisely the particular condition 
that is to be described. Actually 
what is observed on switchboard 
instruments is a blending of the re- 
sults of two principal and distinct 
influences; these are relative ex- 
citation and relative energy input 
to the generators. 

It is necessary, therefore, to keep 
in mind the particular basic point 
under discussion as the machine 
performance under a definite con- 
dition is presented step by step. The 
case in mind here is the behavior 
of a loaded generator, operating in 
parallel with others, when its ex- 
citation is first decreased below 
normal and then re-established at 
its normal value. One way of pre- 
senting the case for analysis is to 
assume a simple bus setup that in- 
cludes only essential elements. This 
hypothetical generating station has 
one bus and two generators, and the 
generators are assumed to be shut 
down and the bus, dead. The gen- 
erators have two poles and the 
armatures have only one coil per 
phase (Figs. 2 and 3). The arma- 
ture resistance may be neglected 
since it is comparatively small in 
large machines. 

One generator is brought up to 
speed, excited, and connected to 
the bus. To establish a reference 
point it may be assumed that the 
center point on the north pole is 
under A-phase armature conductor 
at the instant No. 1 generator is put 
on the bus and before it is given any 
load, and the steam input to the 
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turbine is maintained to keep the 
unit at exactly synchronous speed. 
The dots and arrows of Fig. 3 show 
the instantaneous polarity of the 
generated voltage, that in A-phase 
being at a maximum for the in- 
stant shown. A current in phase 
with the generated voltage and flow- 
ing in the A-phase armature coil 
will produce a magnetic flux in a 
plane parallel with the axis of the 
coil and lagging the axis of the rotor 
flux by 90 deg as shown in Fig. 3. 
The relative position of the stator 
rotating field will be greater or less 
than 90 degrees depending upon the 
angle by which the current leads 
or lags the generated voltage. The 
generator then is given a very small 
load of unity power factor while 
the steam input is increased so that 
there is no momentary loss of 
speed. As the load is put on, there 
are two important things that occur: 

1. A drop in voltage takes place 
within the armature winding be- 
cause of its reactance, IX in Fig. 4. 
To maintain constant terminal 
voltage E,, the field will have to be 
strengthened, thereby increasing 
the generated voltage E,. It should 
be noted that the phase of the gen- 
erated voltage now leads the phase 
of the terminai voltage by the 
angle 8. 

2. The unity-power-factor load 
current (in phase with the terminal 
voltage) will produce magnetic flux 
as described previously, but it will 
lag the rotor flux by an angle 
greater than 90 deg. In other words, 
it can be said that the stator poles 
form in between the rotor poles, 
and the two sets of poles, rotor and 
stator, maintain that relationship 
under conditions of light load at 
unity power factor. 

A second generator now is brought 
up to speed with voltage and fre- 
quency approximately correct for 
synchronizing. Before synchronizing 
the second generator, the conditions 
that exist at the terminals of the 
switch to be used must be examined. 
The incoming generator is assumed 
running at a slightly greater speed 
than the generator on the bus and 
the two voltage waves are plotted 
in Fig. 5A. The difference in volt- 
age of the two waves, Fig. 5C, as 
measured by the voltmeter, is shown 
in Fig. 5B and can be called the 
resultant voltage. It is this result- 
ant voltage that is impressed upon 
synchronizing lamps and synchro- 
scopes. When the speed, and, there- 
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Fig. 2. Connections of an elementary gen- 
erating station 
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Fig. 4. Relation of 
generated voltage to 
terminal voltage of 
an a-c generator 
with a unity power 
factor load 





. generated 

voltage; E, = ter- 

minal voltage; | = 

armature current; 

0 = power factor 
angle 





fore, the frequency of the incoming 
generator is adjusted so that the 
waves of Fig. 5A coincide exactly, 
and the voltage of the machine and 
bus are equal, the proper synchro- 
nizing point has been reached and 
the switch may be closed. At this 
time the resultant voltage is zero. 
From here on, the operation of the 
generator is controlled in two ways 
—by the amount of energy delivered 
to the drive shaft and by the 
strength of the rotor poles. 

Any momentary slight change in 
the speed of either generator 


ARMATURE CONDUCTOR 
OF 'A’ PHASE 


STATOR POLE 
PRODUCED BY 
CURRENT IN‘A’ 
PHASE COIL 


* HEAD OF ARROW 
+ TAIL OF ARROW 


a 
MOTION OF 


CONDUCTOR WITH 
RESPECT TO FIELO 


Fig. 3. Elementary diagram of a 2-pole, 3- 
phase a-c generator having one slot per pole 
and phase 


causes one generator to be ahead 
of the other, which causes a dif- 
ference in the time-phase relation 
of the two instantaneous voltages. 
The resultant voltage now is im- 
pressed upon the series circuit con- 
sisting of the two armatures, the 
bus bars, and the connecting cables. 

Because of the highly inductive 
nature of this circuit the current 
that flows, usually called synchro- 
nizing current, lags the resultant 
voltage by nearly 90 deg. The phase 
relationship of the circulating cur- 
rent to the load current in the fast 
generator will make the two cur- 
rents additive and, in combination 
with the generated voltage of that 
generator, produces a true power 
load in addition to the load already 
on that generator, and this slows 
the generator down. 

This load is merely a stiffening of 
the stator poles which imposes more 
opposition to the relative forward 


movement of the rotor poles. 
Similarly, the phase relation of this 
circulating current to the load cur- 
rent of the slow generator makes 
them subtractive, decreases the 
total current, which decreases the 
load on the slow generator, de- 
creases the opposition to the for- 
ward relative movement of the rotor 
poles, and allows this rotor to 
advance. 

Thus the action of the circulating 
current, produced when one of the 
generators attempts to pull out of 
step, sets up a reaction which slows 
down the fast machine and accel- 
erates the slow machine, thereby 
tending to keep them in synchro- 
nism. 

With two generators in parallel, 
carrying the same load and at the 
same power factor, it can be as- 
sumed that the generated voltage 
of each machine will lead the ter- 
minal voltage by a definite power 
angle. If the field current of one 
generator is increased now, the 
strengthened rotor field will tend 
to slow the generator down and the 
power angle will be reduced, as 
shown in Fig. 6. A change in power 
angle will result in the armature 
current becoming more lagging 
since the real power, as supplied 
by the prime mover, is unchanged. 
To maintain the bus voltage at a 
constant value, the excitation to the 
other machine must be reduced. The 
weakened rotor field of the second 
generator will allow it to advance 
slightly so that its power angle will 
increase. The effect of this shift 
is to make the armature current of 
the machine less lagging. Since 
regulation of the field current of a 
machine affects only the quadrature 
component of armature current, it 
allows the reactive power of the 
machine to be controlled. It is sig- 
nificant to note that the power angle, 
the angle beween generated voltage 
and terminal voltage, is increased 
when the field is weakened. The 
power angle is also dependent upon 
the power supplied the generator 
shaft by the prime mover. 

Load or torque on a turbine is 
the effort required to push and pull 
the rotor poles from the position 
in which the rotating stator poles 
are trying to hold them. The pole 
polarities and position relationships 
tend to pull the south rotor poles 
away from the north stator poles 
and force them against the south 
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stator poles when energy is applied 
to the generator shaft. The more 
energy supplied to the generator 
shaft, the greater is the angle of 
advance of the rotor with respect 
to its position at no load. As was 
pointed out previously, a reduction 
in field excitation also will increase 
the power angle; this has the same 
relative effect as increasing the 
amount of energy supplied the gen- 
erator shaft. Therefore, both the 
governor control and the field ex- 
citation control produce an effect 
upon the rotor position relative to 
the stator poles. When these con- 
trols are set so that the south rotor 
poles are directly under the stator 
poles, a critical point has been 
reached and a further increase in 
rotor angle will result in the ma- 
chine falling out of synchronism and 
it will slip poles. 

Another way of visualizing this 
critical point is to note that the 
generated voltage will lead the ter- 
minal voltage by a power angle of 
90 degrees. For this power angle, 
the synchronizing power is practi- 
cally zero so that any slight dis- 
turbance will have a tendency to 
cause instability in the system. 

The magnitude of the synchro- 
nizing power is dependent upon 
several factors, two of which are 
under the operator’s control. These 
are the excitation of the machine 
and the power angle control 
achieved by the governer. The 
greater the excitation, the larger is 
the synchronizing power. How- 
ever, a large power angle results in 
a smaller synchronizing power. It 
is evident, therefore, that operation 
of a machine at high load with a 
relatively weak field sets up a con- 
dition where the macine may more 
easily fall out of step than if oper- 
ated at a lower load with a strong 
field. 

In this particular case of trouble 
the machine was connected to the 
far end of a fairly long transmission 
line so that the power angle was 
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Fig. 5. (A) Voltage waves of two a-c gen- 

erators before synchronizing. Generator No. 

2 running faster than generator No. |. (B) 

Resultant of two voltage waves shown in 

(A). (C) Connections of voltmeter or syn- 

chroscope upon which the resultant voltage 
in (B) will be impressed 


90 


Fig. 6. Change in pow- 
er angle (0) due to 
change in field excita- 
tion, power input from 
the turbine remaining 
constant 





somewhat greater than it would 
have been had the generator been 
feeding the system directly. When 
the switchboard operator inadver- 
tently weakened the field, the syn- 
chronizing power became so low 
that the generator fell out of step 
with the system. This generator was 
driven up to 64 cycles, and as the 
north rotor poles were driven past 
the north stator poles, resulting in 
minimum voltage, the incandescent 
lights were seen to pulsate at a 
frequency equal to the difference 
between the machine and system 
frequencies, that is, four cycles per 
second. 

When the turbine accelerated, the 
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speed-governing devices 
the steam input to the turbine 
allowing it to decelerate. The 
switchboard operator, diagnosing 
the situation at this time, strength- 
ened the field, which, with the re- 
duced input of steam and decelera- 
tion of the unit, caused the 
synchronizing power to become 
great enough to restore the machine 
to synchronous operation, where- 
upon it assumed a steady load. 

The whole disturbance lasted only 
15 seconds. The megawatt chart 
of Fig. 1 shows the interchange of 
power between the generator and 
the large system to which it was 
connected. 
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LETTERS TO THE EDITOR 
(Continued from page 67) 


downward over a central shaft or 
courtyard in the center of the build- 
ing. The rays from the movable mir- 
ror are reflected by the fixed mirror 
in a powerful beam straight down 
the central duct, down as far as the 
basement. This beam is the main 
from which narrow shafts of light 
are collected as required, and, by 
means of other mirrors, reflected 
from room to room through small 
openings at ceiling level. The main 
beam has an intensity of some 30,000 
candle power on a bright day, suffi- 
cient to illuminate a large number 
of rooms. 

This system is said to have passed 
the experimental stage and for the 
past six years it has been used in 
France, Belgium, Holland, and North 
Africa. The newspaper I[ntransi- 
geant, in Paris, has been using sun- 
light to light up its offices and press 
rooms for several years. So, also, 
has the famous Havas news agency 
in Marseilles. Every floor of a large 
department store in the Hague, Hol- 
land, including the basement, is sun- 
lighted by the Arthels system, as is 
also the central post office at Am- 
sterdam. In several of the modern 
flats in France, equipped with the 
Arthel Heliostat, the rooms are 
lighted with diffused rays through 
glass panels in the ceilings while di- 
rect beams are focused at will on 
tables, chairs, etc. 

The Arthel heliostat comes in 
several sizes, from huge units 
weighing six tons to light up whole 
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blocks of offices to small units for 
small stores and private homes. The 
smallest are quite simple and motor- 
less and weigh only a few pounds. 

Recently, the equipment has been 
brought to a high state of perfection. 
It now has an automatic mirror- 
wiper which prevents the upturned 
mirror from becoming grimy. An 
arm, operated by an electric motor, 
sponges and polishes the mirror 
once a day as it swings from west 
to east to catch the morning sun. 
The pilot-mirror thermostat con- 
trols the mirror motor causing it to 
move at the same rate as the sun. 
Because the sun moves very slowly, 
the pilot thermostat is so designed 
that the sun itself sets the mirror 
turning slowly every few minutes 
and then stops as soon as the mirror 
has caught up. This ingenious de- 
vice consists of three sensitive ther- 
mometers placed around the edge 
of a small steel mirror set in a tele- 
scopic tube. As long as the sun is 
shining full on the master mirror, 
the solar image is reflected in the 
center of the steel mirror. When 
the sun moves forward its image 
falls on one of the thermometers 
and as the mercury rises it makes 
contact and sets the mirror in action. 
When the sun’s image returns to the 
center of the steel mirror, the mer- 
cury falls and the electric contact 
is broken. 

Another gadget is the correcting 
gear in the pivot which follows the 
sun in its 12 month variation in dec- 
lination. 
Brooklyn, N. Y. E. P. HERMAN 


Hi, 

















The PRACTICAL ENGINEER 
and ELECTRICIAN 


ANDREW W. KRAMER, EDITOR 








PUTTING STEAM TURBINES INTO SERVICE 

IN THE December issue, in this space, as 
many of you who read this may recall, we 
asked whether anybody was willing to try to 
write an article or a series of articles, describ- 
ing exactly how steam turbines are installed 
and put into service. 

This request was inspired, as pointed out in 
the December issue, by the series of articles 
by John C. Gore, on boiler installation and 
operation in 1946 and 1947. 

Because our specifications for the turbine 
articles were rather rigid we did not expect 
very many to be interested in the request 
—it required not only experience but also a 
knack of expressing what went on in the minds 
of the installers. We felt that there might be 
a few who might like to tackle the job and 
would have been quite happy if one or two 
had responded. 

We guessed wrong, however. Answers to 
our proposition began to come in as soon 
as the December issue had been mailed. The 
first few were interested, they said, and asked 
us to send them reprints of Mr. Gore's articles. 
We did, but in the meantime, other answers 
began to reach us and soon we ran out of our 
small stock of reprints of these articles. A 
promise is a promise, however, and since we 
had offered to send the reprints to those who 
were interested, we began to have photostat 
copies made of the articles. 

Well, answers to the request are still com- 
ing in, and we are still sending out photostats. 
Naturally, we are most gratified by this enthu- 
siastic response and feel that we can promise 
you a very interesting series of articles on the 
installation of steam turbines some time in 
the near future. In the meantime we have the 
job of examining and weighing the qualifica- 
tions of the prospective authors and deciding 
which one is best equipped to write the 
articles. 
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SAWDUST — 


How to 


Burn the Stuff 


Question No. 474 on the burning of sawdust stirred up a 
great deal of discussion, some of which has been pub- 
lished in recent issues. Among the answers to the question 
was this discussion from Mr. Brage. His comments are 
so good that we felt they ‘should be published as a 
separate article and so we asked him to supply a few 
photographs, which he did. Here they are, together with 
his comments on burning sawdust 


By OLIN L. BRAGE, Spokane, Washington 


HERE HAS BEEN considerable 

interesting discussion recently 
in these pages concerning the burn- 
ing of sawdust under power boilers. 
This is of particular interest to us, 
here in the Northwest, because we 
just burn lots of sawdust as well as 
other wood refuse. So, these com- 
ments relating to my own experience 
with this type of fuel may be of 
interest. 

The refuse we burn is of various 
kinds. It may be Douglas fir, long- 
leaf pine, juniper, or one of many 
other woods. This fuel is burned in 
sawmill and wood-working plants 
under power boilers but it is also 
burned in considerable amount in 
domestic stoves and furnaces and 
under the medium size boilers found 
in institutional plants, hospitals, 
schools and large public and private 
buildings. 


Fig. |. 


92 February 


The accompanying photographs 
showing the burning of sawdust 
were taken at Brownson’s Lumber 
Company mill in the town of Oro- 
ville in the Okanogan country in 
Washington. 

Let it be understood first of all 
that sawdust is not just sawdust. 
It is as different as the wood it is 
cut from. Even in its green state 
sawdust cut from fir trees, call it 
fir dust or fir sawdust, will burn 
rather well and cleanly. When green, 
spruce sawdust does not burn quite 
so well as fir sawdust, and pine 
sawdust not so well as spruce saw- 
dust. Worst of all sawdusts to burn, 
in my experience, is that from hem- 
lock. It is almost impossible to burn 
this stuff without drying it well. 
When thrown into a furnace burning 
other fuel, it will do more damage 
than good, when green. 


Fig. 4. One of open crankcase steam en- 
gines also runs on steam raised by sawdust 
burning 


Your questioners' ought to keep 
in mind a scale of the various wood 
sawdusts, with fir at the top and 
hemlock at the bottom. Maybe some 
other men know a better sawdust 
than fir to burn, or a worse one 
than hemlock. Between them, I 
think, most other wood sawdusts 
can be classified according to their 
readiness to burn, as I have put 
them down here: 

1. Fir. 

2. Spruce. 

3. Pine. 

4. Hemlock. 

A second way to describe the way 
sawdust burns is according to the 
degree of seasoning the wood has 
had before being cut up, or the saw- 
dust has had afterward. If timber 
has been felled one winter, and not 
cut up till the next, the sawdust, 
even from hemlock, will burn much 
better. 

Likewise, the sawdust from hard- 
wood trees cut when the sap is down 
will burn a lot better than that from 

1 This refers to question 474 in the October 


1950 issue of Power Engineering and some of 
the replies to this question in subsequent issues 


Ed Manuel, power plant engineer for the Brownson Lumber Co. at Oroville, Washington, feeds sawdust into top of furnace from 

chute at left. Holes in furnace top are really firing eyes. Should mass of sawdust smother fire, Ed stirs it into flame with rod, or poker, he holds 

Fig. 2. Here the chute has been raised to feed sawdust into the second eye. Curved piece of sheet steel keeps sawdust from splashing. 

Shovel is sometimes used to scrape scattered sawdust into the furnace. There is no danger of furnace flame rising, as current of air into 
the furnace is downward. A high amount of air is needed to burn sawdust. Also a large furnace volume 

Fig. 3. The fireman has other duties. To keep from going down the steps into the pump pit, Ed has put up reacher rods to the steam 

valves of the pumps. Here he is starting up a pump 
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trees cut when the sap is up, if both 
are burned at the time of cutting. 

Sawdust from old pine trees does 
not burn as well and as cleanly as 
that from young trees of the same 
species, but will make a hotter fire. 
This is because of the greater 
amount of pitch in the older trees. 
This pitch causes the grains of saw- 
dust to stick together into a mass 
when it gets hot in the furnace. In 
many furnaces the air and gas cur- 
rents are strong enough to carry 
these burning masses out the top 
of the chimney before the combus- 
tion is complete. 

In all too many instances saw- 
dust is fired wet into boilers. This 
is just like firing wet peat from a 
bog, and is totally unfit for fuel. 
There is not enough fuel value in 
it to evaporate the water it contains. 
Water also causes flaming masses of 


sawdust to form, somewhat like 
pitch. 
Dutch ovens help a lot in the 


burning of sawdust and other wood 
refuse. They give the extra space 
needed by this fuel for combustion. 
If there is not enough combustion 
space, or if the chimney is too small 
across, the air and gas velocity 
through the furnace and up the 
stack will be high, and will carry 
many of the lighter elements up the 
stack. 

Sawdust just cannot be burned as 
rapidly as coal dust, and much more 
furnace volume is needed. When it 
is green or plain wet, the moisture 
in this sawdust is evaporated into 
steam. When its temperature is 
raised to 2000 degrees in the fur- 
nace, this steam imparts a greater 
velocity to the air and gas current 
up the stack, and causes it to carry 
more sawdust along. 

In closing, the following comments 
on sawdust firing may prove helpful: 
1. To burn right well, sawdust ought 
not get any wetter than it is when 
it comes from the sawblade. And if 





there is waste steam to be had, it is 
a good thing to use its heat to dry 
out the sawdust some. 

2. Never pile sawdust where the 
rain or snow can fall on it. If it is 
worth anything as fuel, it is worth 
having a roof over it. 

3. If the sawdust has got to be 
burned when damp, mixing it with 
needles, cones, leafy twigs and 


Figs. 5, 6 and 7. Funnel-shaped vessel on top of power plant contains sawdust fed to furnaces through chute shown in Figs. | and 2. 

The sawdust is blown into it through round duct leading into it at right. Box-like room between camera and power house contains wood 

refuse coarser than shavings but smaller than kindling. Kindling large enough to stop up firing eyes is picked out automatically and dumped 
by conveyor into a bin at left center, in Fig. 7 (Right) 


larger pieces of wood refuse helps 
a lot. 

4. Don’t try to mix sawdust in a 
furnace with other fuel. Sawdust 
has to have a lot of room to burn, 
and a lot of air. Keep the ashpit 
doors wide open and control the 
rate of burning with the damper and 
the thickness of the fuel bed. 


Take Your Steam Samples in 
Saturated, Not in Superheated, Steam 


If you sample both, you will find more total solids in saturated 
steam entering superheater than in superheated steam leaving it 
. - » Wha’ hoppen! . . . Does the difference deposit inside the 
superheater tubes? .. . If not, where does it go? . . . The author 
explains very clearly what goes on . . . You don't get a represen- 
tative superheated steam sample for determining solids, he says, 
with equipment available in power plants . . . Saturated steam 
sample more representative of actual steam purity ... Here's why 


By K. H. 


HE OTHER DAY I received a 

frantic telephone call from one 
of my friends who had just started 
up a new boiler in his plant and was 
in the process of testing it. 

For his plant, the new boiler is 
an innovation. He calls it the high 
pressure boiler delivering steam to 
a new back-pressure turbine at 650 
psig and 750 F temperature. The old 
boilers in the plant are 200 Ib pres- 
sure boilers furnishing saturated 
steam to process. 

The new high-pressure section of 
the plant was in service several 
weeks ond was well beyond the 
usual shakedown run period. The 
new plant is equipped with a com- 
plete set of all essential instruments, 
including a conductivity recorder 
showing boiler water concentration 
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and the grade of steam purity. The 
boiler manufacturer equipped the 
saturated steam space of the boiler, 
with three steam-sampling fittings 
equally spaced across the width of 
the boiler, but in addition, in com- 
pliance with the purchaser’s specifi- 
cations, steam sampling fittings were 
ae installed in the superheater out- 
et. 

The steam purity tests showed an 
average of 0.7 ppm solids entrain- 
ment in the saturated steam deliv- 
ered by the boiler to the super- 
heater, but the steam samples taken 
from the superheater outlet showed 
only 0.2 ppm in the steam leaving 
the superheater. This great differ- 
ence created considerable consterna- 
tion. 

Samples 


were simultaneously 
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taken from the steam entering the 
superheater and leaving the super- 
heater. Between those two points 
there appeared to be a loss of 0.5 
ppm. of the solids carried into the 
superheater with the steam. They 
seemed to disappear while the steam 
was passing through the superheater. 

Where else could these solids go 
but to be deposited in the super- 
heater tubes? 

It was carefully calculated that, 
with every 1,000,000 Ib of steam de- 
livered by the 100,000 lb-per-hr 
boiler, % lb of solids would be de- 
posited within the superheater tubes, 
or about 1 lb of solids every 24-hr 
day. In one year this would be over 
360 lb of material and, if it were 
laid down uniformly, over the en- 
tire inside area of the superheater 
tubes, there would be about 1/32 in. 
thick scale in the tubes. It was 
feared that the superheater would 
fail long before the year was over. 

Stop Worrying—Why? 

I suggested to my friend to stop 
worrying. I told him that it is use- 
less to take samples of highly-su- 
perheated steam and to expect a 
correct indication of the solids in the 
steam. Superheated steam is a per- 
fect gas. It is perfectly dry; and 
solids carried in this steam are of 
the consistency of bone dry dust, if 
they did not volatilize in their path 
from boiler drum to superheater 
outlet. 

It stands to reason that it is not 
possible to catch these solids with 
the superheated steam sampling fit- 
ting in the same proportion as with 
the saturated steam sampler. Some 
of the boiler water solids carried 
into the superheater with the steam 
actually volatilize within the super- 
heater and become a gas, which can 
easily pass by the steam sampling 
nozzle. Other solids have become so 
dry and are of such microscropic size 
that they, too, are carried past the 
steam sampling nozzle within the 
high velocity stream of superheated 
steam. 

Incidentally, a part of the vola- 
tilized solids, such as silica, may con- 
dense and reappear as scale on 
turbine blades of the intermediate 
turbine stages. 

Steam samples, to be nearly rep- 
resentative of actual steam purity, 
must be taken from the saturated 
end of the superheater. Most of the 
boiler water solids contained in the 
steam form the nuclei of minute 
droplets of water. The solid parti- 
cles are wet and therefore sufficient- 
ly heavy to be caught with the 
steam-sample fitting. The density of 
saturated steam is, of course, much 
greater than that of superheated 
steam; therefore solids can be ex- 
pected to be more uniformly dis- 
tributed in saturated steam. 
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What to Do and What Not to Do 

Regardless of the greatest care 
taken in steam sampling, the use of 
most complete equipment and care- 
fully calibrated instruments, com- 
plete degasification of the condensed 
sample, and the most conscientious 
procedure of sampling, eliminating 
all possible error, the results can at 
best be expected as indicative of 
steam purity rather than to prove 
the actual contamination of the 
steam down to the second decimal 
point of a ppm. 

Some of the contamination is in 
the form of volatiles, which may not 
completely condense with the steam 
and may disappear in the degasifier; 
but if steam sampling is carefully 
done and if the records show a total 
contamination of, for example, 0.7 
ppm, it is reasonable to assume that 
the actual entrainment of all solids 
in the steam, both those which re- 
main solids plus those which are 


volatilized, is well below 1 ppm but 
certainly not lower thin the 0.7 ppm 
indicated. 

Sampling superheated steam for 
the purpose of determining the en- 
trainment of solids is useless, be- 
cause it is not possible to obtain a 
representative sample with equip- 
ment at present available in steam 
power plants. Steam sample fittings 
should best be eliminated from su- 
perheater headers. They serve no 
practical purpose but may consti- 
tute potential trouble from leaks. 


* - + 


AN INGENIOUS method of pulveriz- 
ing hard to grind things, such as 
plastics, pharmaceuticals, insecti- 
cides and foodstuffs has recently 
been announced. Liquid nitrogen in 
spray form rapidly cools the mate- 
rial to just the right degree of 
fragility just before it enters the 
pulverizing mill. 





HOW TO INSULATE LARGE VESSELS 


LARGE HEATED metal vessels — 
boilers, tanks, towers, finishing 
ovens and furnaces—don’t always 
remain the same size. During initial 
firing or shutdown appreciable ex- 
pansion or contraction (with tem- 
perature change) is an unavoidable 
physical fact. 

Unless precautionary measures 
are taken the insulation on such 
large surfaces will crack and buckle. 
It is useful, therefore, to know how 
to design expansion joints which will 
enable the insulating layer to expand 
and contract with the metal surface. 

On equipment operating above 
600 F, horizontal expansion joints 
should be provided at 12 to 16-foot 
intervals. As shown in the diagram, 


These are the elements 
recommended for in- 
stalling mineral wool ex- 
pansion joints on 
heated vessels like the 
one pictured: A, heated 
surface; B, mineral wool 
blanket insulation; C 
first '/4-in. layer of in- 
sulating cement; D, 
asphalt mastic strip; E, 
second '/4-in. layer of 
insulating cement; F, 
loose mineral wool fill; 
G, rosin-sized paper; 
H, |-in. galvanized wire 
mesh; |, 12-in.-wide 
strip of |-in. galvanized 
hardware cloth; J, as- 
phalt mastic; K, line of 
cleavage 
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these joints consist essentially of 14 
to 2 in. wide furrows of loose min- 
eral wool, covered with protecting 
flaps of galvanized hardware cloth, 
between adjacent blanket edges. 

The exact sequence of application 
of materials can be followed (from 
A to I) in the diagram, the width of 
the mastic and rosin paper strips 
(D and G) adjacent to the cleavage 
side of the furrow being 4 in. 

The bottom edge of the hardware 
cloth flap (I) is left free to move 
up or down as the metal surface ex- 
pands or contracts. Finally, after 
asphalt weatherproofing mastic (J) 
is trowelled over the whole job, a 
line of cleavage (K) is struck at the 
lower edge of each expansion flap 
with the point of a trowel. 











Some Maintenance Jobs You Can 


Do With Cold Pressure Welding 


N POWER PLANT maintenance 

and repair work, most of the 
equipment involved is “heavy stuff’ 
and the methods of working on it 
are well known—or quickly learned 
—by competent power plant men. 
Once in a while, however, a job 
comes up that is a little out of the 
heavy equipment line—repairing an 
instrument or control device, join- 
ing electrica. conductors and so on. 
It may involve work with thin non- 
ferrous sheet metals, particularly alu- 
minum or copper or involve some 
small part to be attached to a thin 
piece, or a thin sheet to be attached 
to a heavier piece. The new cold 
pressure welding method, known as 
the Koldweld process, may give you 
the answer to such problems. 

This is the process by which soft 
metals can be joined by mechanical 
pressure, by use of simple hand 
tools with proper pressure points. 
No heat or electricity is required. 
These tools can be used without 
special training or employment of 
skilled labor. For tool details, write 
the editors. 

The process was made available 
late in 1949 (see Engineers’ Pre- 
view, January 1950 issue, page 7). 
It was developed in England by the 
General Electric Co. Ltd. (not as- 
sociated with the General Electric 
Co. of the U. S.) and was brought to 
this country through the efforts of 
William Dubilier, now president of 
the Koldweld Corp. 

As often happens with a new in- 
vention, the Koldweld process was 
expected by many to provide at 
once a solution to the most difficult 
and complex welding problems in- 
stead of being used in the more con- 
ventional applications. For example, 
the problem of welding very thin 
sheets of 75ST aluminum has never 
been solved by other welding meth- 
ods. After much effort the Kold- 
weld laboratories did succeed in 
welding the 75ST alloy, but not as 
yet with sufficient strength to make 
it acceptable. 





BS -. 


sary, 1951 


As a.result of the numerous in- 
quiries, several new applications of 
the process were developed. 


Trap Weld 


Small kitchen utensil manufac- 
turers wanted to weld screw studs 
to the sides of utensils for the at- 
tachment of knobs and handles. The 
required welded stud assembly was 
intended to replace the riveted as- 
sembly, which often becomes loose 
because of the heating and cooling 
cycles to which it is subjected when 
in use. 

This led to the development of the 
trap weld, which proved to be supe- 
rior to the older methods from the 
standpoint of strength and ease of 
application, as well as lower costs. 
The screw stud or a threaded in- 
sert is now, in effect, integral with 
the utensil. Details are shown in 
Fig. 1. 
Thus, 


where it is necessary to 


make attachments to a body or a 
usually made 
sheets, 


of non- 
moisture- 


container 


ferrous where 








Fig. 2. Both sides of wave-welded joint 


proofing or pressure-tightness is 
required, Koldwelding offers a con- 
venient way. It might prove very 
useful in repairs on instruments or 
small devices of one kind or an- 
other. 


Fig. |. Typical trap 
welds by cold pres- 
sure welding process. 
Base formed by 
same tool but with 
thread molded di- 
rectly into aluminum 
base, shown at C. 
Threading obtained 
by molding base 
around screw, then 
removing screw. At 
1A, cross-section of 
trap weld with screw 
stud. At top left, 





threaded insert 
molded into base 
metal 
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Fig. 3. Stagger weld for welding thin metal 
sheets to heavy bar stock 
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Fig. 4. Small silver contact welded to cop- 
per strip 


Wave Weld 

In many applications involving the 
welding of flat stock, the standard 
straight-line weld was sometimes 
found undesirable because of struc- 
tural or esthetic considerations. To 
overcome these objections, the wave 
weld was developed, Fig. 2. 

This wave weld is applied with 
the same ease as the regular 
straight-line weld. It is somewhat 
stronger as a result of the wave line 
intersecting the grain of the metal. 
The finished work has no tendency 
to bend or buckle along the weld 
line. Tools for making it consist of 
shaped element pressing against a 
flat plate. 

Stagger Weld 

It has always been difficult and 
sometimes impossible to weld com- 
paratively thin metal sheets to 
heavy bar stock, such as encoun- 
tered in the construction of truck 
bodies, tanks, railroad cards, metal 
shelving, shelters, and the like. In 
the stagger weld, Fig. 3, a number 
of dots or short staight-line welds 
are sightly staggered so that they 
lie along two or more parallel lines. 
The welds are formed with a special 
tool applied to the thin sheet side 
of the work. 


Electrical Contacts 

Silver electrical contacts, riveted 
or silver-soldered or brazed to cop- 
per or brass bars, are subjected in 
operation to extreme heat cycles be- 
cause of arcing. With time, the bond 
between that contact and the bar 
is destroyed or loosened. A simple 
operation now permits permanently 





Fig. 5. 


How simple hand tool welds thin 
non-ferrous metal sheets 
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Fig. 6. Various welds on different combinations of electrical conductors 


A—Two-conductor cross-weld, made in single operation. 
steel rod. C—Aluminum or copper conductors, trimmed. 


B—Weld of small copper wire to copper-clad 
D—Aluminum or copper conductors, un- 


trimmed. Flashing can be left on, for it adds to strength. E—Weld of two conductors, copper or 


aluminum. The joint between two similar conductors has smaller resistance than conductor. 
G--Method of pigtailing a conductor to a rod with 


between two stranded copper conductors. 


oint 


several turns of the conductor around the rod, to reduce mechanical strain on weld (compare with B). 


H—Weld of an aluminum conductor to a copper conductor of the same diameter. 


conductors welded together. 


Koldwelding small or large silver 
and other metal contacts for 
switches, circuit breakers, relays, 
and the like. See Fig. 4. 

The process can also be used in 
welding heterogenous non-ferrous 
metals, so frequently required in the 
electrical industry. Commercial 
copper, pure electrolytic copper, 
beryllium copper, brass, silver, 
aluminum, lead, nickel, and their 


J—Two copper 


may be 
cold 


alloys, including Monel, 
welded to each other by 
pressure. 

To weld extremely thin-nonfer- 
rous metal sheets (10 mils and 
less) a simple hand tool is used as 
shown in Fig. 5. This operation is 
not practical with heat-welding 
methods. 

Wires and Conductors 
With the cold pressure welding 


Fig. 7. Photomicrograph of aluminum and 

copper wire Koldwelded, to show how facing 

halves fuse and flow out into flaps at each 
side 


process, it now is possible to make 
various welds on different electrical 
conductors. See Fig. 6. These in- 
clude a two-conductor cross-weld, 
welding a small copper wire to a 
copper-clad steel rod, welds of two 
conductors—of the same or dis- 
similar metals—-ferrous and non- 
ferrous, stranded conductors, pig- 
tailing a conductor, and so on. 

The Copperweld Steel Co., which 
supplies heavy copper-clad steel 
rods for grounding purposes, has 
developed, under a license from the 
Koldweld Corp., a very efficient 
method of connecting their con- 
ductors, making perfect contact as 
shown at B in Fig. 6, where a cop- 
per-clad steel rod has welded to it 
a small copper wire. Although the 
pressure was sufficient to distort and 
displace the steel conductors, a thin 
layer of copper was always present 
and the welding took place between 
the two copper surfaces. The weld 
proved to be mechanically stronger 
than the wire itself. 





Sulphur In Fuel Oils 


In this, the | Ith installment of Mr. Schmidt's series on 

the characteristics of fuel oils, he discusses the effect of 

sulphur in fuel oils and methods of testing for sulphur- 

Maximum sulphur limits are specified and the corrosion 
due to sulphur is discussed in detail 


By PAUL F. SCHMIDT 
Allied Oil Company, Inc., Cleveland, Ohio 


HE THIRD mosi important ele- 

ment present in an oil is sulphur, 
with carbon and hydrogen being the 
other two. Compared with carbon 
and hydrogen, the per cent of sul- 
phur is very small, but even this 
small percentage can cause many 
headaches. 

Free sulphur may be present, but 
it usually is in combination with 
carbon, hydrogen, or nitrogen, form- 
ing many different compounds. These 
numerous sulphur compounds are 
found in the crude oils as they come 
from the wells, as well as in many 
of the refined products. 

Unfortunately, the greatest per- 
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centage of sulphur compounds are 
high boiling, and are therefore con- 
centrated in the residual oils, and to 
a lesser degree in the distillates. 
Some refined products, such as gaso- 
line, are treated to remove some of 
the sulphur, but fuel oils as No. 2, 5 
and 6 are not treated. The reason for 
this is that the cost would be too 
high, and there is no practical way 
of doing it. As there are many types 
of sulphur compounds, there must 
be many different reactions to unite 
with sulphur and its compounds, so 
it is a rather difficult problem to 
solve economically. Also the sul- 
phur compounds in the heavier 
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petroleum fractions are not too re- 
active, chemically. 


Method of Testing 


There are various procedures of 
testing for sulphur and most of them 
are complex chemical methods, so 
only the Oxygen Bomb and Copper 
strip methods will be discussed, in 
general terms. 

The Oxygen Bomb is a metallic 
cylinder, approximately 7 in. in 
height, 3% in. in diameter, and walls 
¥% in. thick. A weighed quantity of 
oil is burned in the presence of oxy- 
gen, inside the bomb. The combus- 
tion products are removed from the 
bomb, and further processed by 
various chemicals. The final reaction 
being the addition of barium chlor- 
ide to the solution, precipitating the 
sulphur in the form of barium sul- 
phate. This chemical being insoluble, 
is filtered from the solution and 
weighed. From the weight obtained, 
the percentage of sulphur is deter- 
mined. 

In the Copper Strip method, a 
clean, polished strip of copper is im- 
mersed in the oil sample, and 
heated in a water bath for three 
hours at 122 F or three hours at 212 
F. After the expiration of time, the 
strip is withdrawn from the oil sam- 
ple and examined for any discolora- 








tion and pitting. If there is, the test 
is positive, if not, it is negative. This 
test is generally used for light dis- 
tillates, and only shows that there 
are some corrosive sulphur com- 
pounds present, but not how much. 


Sulphur Contents of Different Grades 


The following table will give a 
general picture of the various oils, 
and their varying sulphur contents. 
No. 5 No. 6 

Oil Oil 
9.68%, 0.50%, 
0.75 0.89 
0.82 1.06 
1.02 1.25 

2.52 


No. 2 
Oil 
0.16%, 
0.26 
0.30 
0.42 


0.35% 


These results are from recently 
tested samples, and will give an idea 
of the sulphur range or spread in 
the different grades. The heavier 
grades, as a general rule, will have a 
higher sulphur content, than the 
lighter oils or distillates. 


Maximum Sulphur Limits 


The sulphur limits as listed in the 
Standard Fuel Oil Specifications are 
general in nature and quite high. 
The maximum for a No. 2 oil is 1.00 
per cent, but no percentage is listed 
for No. 4, 5 and 6 oils. This is due 
to the fact, that different operations 
can utilize fuel oils with varying 
amounts, so most consumers, where 
the sulphur content is critical, will 
specify the maximum percentage al- 
lowed, and the supplier must con- 
form to these limits set forth, in or- 
der to keep from trouble. 


Corrosion Due to Sulphur 


One of the biggest troubles due to 
sulphur is corrosion, but it will be 
well to remember that not all sul- 
phur compounds found in fuel oils 
are corrosive. A high sulphur oil 
may not be as corrosive as a low 
sulphur oil. The reason for this is, 
that it is not always the amount of 
sulphur present, but the type. Some 
sulphur compounds are corrosive, 
while others are unreactive and will 
cause no trouble, even if present in 
large quantities. 

With industrial installations there 
is generally little corrosion to pump 
and mechanical parts, due to sul- 
phur. Where the combustion prod- 
ucts are encountered, such as sul- 
phur dioxide and sulphur trioxide, 
which are formed during the com- 
bustion, corrosion does occur. The 
corrosiveness of sulphur compounds 
found in soot is increased with the 
presence of moisture, which unfor- 
tunately is always present. 

Many manufactured articles are 
affected by combustion products. 
When sulphur is burned, it forms 
sulphur dioxide, and is further oxi- 
dized by oxygen and moisture, to 
form more corrosive, sulphurous and 
sulphuric acid. This factor is quite 
important in such operations as heat 
treating, and in forging furnaces, 
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where either the sulphur gases are 
absorbed by the metals, or the acids 
react with the metals. During the 
smelting of certain types of alloys, 
this reaction must be carefully 
watched. 

In the glass and ceramic industries, 
low sulphur is a requisite, usually re- 
quiring a maximum of 0.25 per cent 
sulphur. A high sulphur material 
causes discoloration and pitting of 
the products. This is due mainly to 
the adsorption of the sulphur gases 
on the surface of the manufactured 
articles. Sometimes, industrial fuel 
oils do not have low enough sulphur 
content, so a No. 1 distillate must be 
used. This is a domestic fuel, with 
a sulphur range from 0.08 per cent 
to 0.20 per cent. 


Sulphur Limits For Steel Mills 


The greatest users of fuel oil 
residuals are the steel mills for their 
open hearths, Unfortunately, they 
require a low sulphur oil, with a 
maximum ranging from 0.75 per cent 
to 1.00 per cent. As the molten metal 
has an affinity for sulphur gases, it 
absorbs some of it, causing the metal 
to become brittle. 

In such operations as under boil- 
ers, or where the products manufac- 
tured do not react with combustion 


gases, the sulphur content is not too 
important. Continued burning of 
high sulphur oils will cause exces- 
sive corrosion of smoke stacks. 

The combustion of sulphur will 
produce less heat than the burning 
of carbon and hydrogen. Therefore, 
the more sulphur present in an oil, 
the less Btu value it will have. When 
a pound of sulphur is burned, 4000 
Btu are liberated, as compared with 
14,600 for carbon and 62,000 for 
hydrogen. 

It is difficult to say exactly where 
the line exists in distinguishing low 
from high sulphur oils. Generally 
speaking, an oil of 1 per cent or less 
is called low, while above 1 per cent 
it is called a high sulphur oil. A 
high sulphur oil can sometimes be 
easily detected by the “rotten egg” 
smell present. 

As with many other properties of 
an oil, the sulphur content can be 
lowered by blending with an oil of 
lesser content. As the sulphur maxi- 
mums are usually for the heavy oils, 
blending to decrease the percentage 
of sulphur will be between two or 
more residual oils. This is necessary 
to keep the cost down on the blended 
oil, as well as to preverit the viscosity 
from decreasing, as would happen if 
a light oil, such as a No. 2 distillate 
was used to blend. 
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"| don't know about that new man, 
Chief—He keeps saying, Tch, Tchi 
What won't they think of next!" 
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Basic Power Plant FIGURING 


A Review for Old-Timers — A Must for Young-Timers 


By WILLIAM H. ENGELMAN and JAY P. AuWERTER 
Mechanical Engineer President 
Department of Water and Light The C. E. Squires Co. 
City of Cleveland, Ohio Cleveland, Ohio 


All re-publication rights reserved by the authors. 


How to Calculate Condensate in Order to Trap It Correctly 


ONDENSATE is always a prod-_ therefore, a factor of utmost impor- lems and lost efficiency. When con- 

uct of steam no matter how the tance, although it is all too often densate is handled properly, how- 
power of the steam is utilized. It is, treated lightly, with resultant prob- ever, the full power and usefulness 
of the steam are obtained and the 
pent-up value in the condensate 
itself is reclaimed. This article ex- 
plains the simple basic methods of 
figuring condensate load. A separate 
future article will describe the cor- 
rect methods of trapping the con- 
densate once the load is known. 

Condensate forms wherever suffi- 
cient heat of evaporation is removed 
from steam. 

You remember that after you have 
heated water to the boiling point, to 
turn it into steam, you have to add 
the heat (enthalpy) of evaporation. 
At atmospheric pressure this is 970.3 
Btu per lb; at 100 psig or 115 psia 
it is 880.6 Btu per lb and so on for 
various pressures. All these values 
are given for every pressure in the 
Steam Tables (Thermodynamic Prop- 
erties of Steam by Keenan and 
Keyes, published by John Wiley & 
Sons, Inc.). 

Complete explanation of how water 
is turned into steam, what is meant 
by heat of the liquid, heat of evap- 
oration, total heat or enthalpy of 
steam and the relations of all these 
to pressure and temperature, was 
given in the Basic Power Plant Fig-. 
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LOSS IN BTU PER HOUR PER LINEAR FOOT OF BARE PIPE IN STILL AIR 
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TEMPERATURE DIFFERENCE, DEGREES F ABOVE 75 F Fig. 2. Heat losses from horizontal bare cop- 

per pipe, in still air, with bright surface, in 

Fig. |. Heat loss from bare surface of Schedule 40 (standard) pipe in Btu per hr per Btu per hr per linear foot at various tem- 
linear foot at various temperature differences perature differences 
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Table |. » Dimension d for dard pipe, Schedule 40, id i leulati + of 
— se pk min type oat tae and eliientis ee FACTORS TO KEEP IN MIND IN 
CONDENSATE CALCULATIONS 


Inside Sq. Ft. Lin. Ft. Lb. Water 1. Always use heat of evaporation of steam 
Diam. Outside | per sq. ft. GPM per Hour corresponding to the absolute pressure, 
Surface | Outside | | ft/sec. | | ft/sec. i (Labeled Enthalpy of Evaporation, in the 
per Ft. Surface Velocity | Velocity . Steam Tables) in calculating Btu per pound 
7 Sete Eis air eaet. aE ee | of condensate. 

3 6 2. For the majority of cases, temperature 
around pipes, process equipment and the 
0.106 . 88.65 0.0375 like should be assumed to be 75 F. This is 
0.141 s 162.33 0.0800 often called the ambient temperature. 
0.177 ; . 297.79 0.1707 3. Insulation can be obtained having effi- 
0.220 Y 474.02 0.3051 ciency factors of 75 to 95 per cent. Unless 
0.275 ; 831.90 0.6163 exact factor is known, use 75 per cent. 
0.344 1348.23 1.1270 4. Use heating areas in square feet and 

linear dimensions in feet where these values 
0.435 . 2333.3 2.2372 are required. 
0.498 i . 3175.9 3.2890 5. Most frequently used constants: 
0.622 J 10.4590 5234.7 6.1426 (a) | boiler horsepower = 33,475 Btu 
0.753 P 14.9230 7469.0 9.5786 per hr 
0.917 23.0421 11533.0 16.4871 (b) At 70 F (room epecatarey 


1.047 30.8161 15423.0 23.7112 | cu ft water = 62.3 
1 gal water = 8.33 |b 


1.178 39.68 32.52 (c) At 212 F (boiling point of water 
1.456 . 62.36 57.23 at atmospheric pressure) 

1.734 90.05 . 90.59 | cu ft water = 59.83 Ib 

2 2.258 . 155.93 ’ 180.00 | gal water = 8.00 Ib 

10.020 2.817 . 245.78 317.81 (d) Gage pressure, psig +15 = abso- 
11.938 3.340 0.299 348.88 174,614 492.41 lute pressure, psia 














13.126 3.665 0.273 421.77 211,096 | 624.21 , ‘ 
15.000 4.189 0.239 550.80 275,675 | 871.42 uring articles in the March, April 


1535.30 Now if you have dry saturated 
2435.10 steam in a pipe or container, it is all 
2 aa Re ORE ; - —_ steam, containing no water, and its 
° ee oe ee eee ee is designated by its nominal inside diameter, 1.D.; 14 in. and total heat is heat of liquid plus heat 
" ya 6 aguere feet of Fe ee — A a4 soot & cho omere ye go ry —~ wy e of evaporation. If in some manner 
; t . -in. bee 
‘ Ditcharge in’ gpm at 2 leas of r * ae pre cong Be iaies coloaiae cultighy aioe i tails tes, you take heat out of that steam, cool 
velocity at 5 per sec in a 2-in. pipe is § < 10.45% or 52.3 gpm discharge. it or “condense it, as we say, you 
> ee in pounds of water per hour at a velocity of | ff per sec is based on 62.4 Ib per cu ft at first take out the heat of evaporation.§ 
Gow in ate. pipe at io per sec is § x a7 or 26,178 oo bw. a thelr Gait - When you have cooled all the steam~ 
. alue: nv rm . " . 
Dd YN ST aa pF ng og vg prin wd Gneclion: & bb ulead and ene. — e enough to take out all the heat off 
How men Zin. pipes are equal to the discharge of a 5-in. pipe? evaporation, it has all condensed” 
rom Table: 5.047? 23; 2.067°-* is 6. aek i ion. 
and 57.23 + 6.1326 is 9.3 — 2-in. pipes equal one S-in. in flow. back into water at the saturation) 
But 20.006 + 3.356 is 6.0 — 2-in. pipes equa! one 5-in. in area. temperature corresponding to the” 
pressure. This water is called con 
densate. You have removed the heat 
of evaporation and either wasted it 
or transferred it to some other sub- 
stance for a useful purpose. § 
Sched : : ‘ In a great many cases, you havé 
“o . | Velocity of Steam in Feet per Minute to remove this condensate continu< 
ously or intermittently from the pipe 
or container in order to permit more? 
ae itis salon ; appoeial ‘ . ‘ steam to flow in and give up its hea 
' ’ 30.0 36.0 42.0 of evaporation. For example, thre 
| types of installations in which con- 
V4 | 0: : ; 52.0 62.4 | 72.8 
1, , ’ : % 85.0 99.0 densate must be drained off are:) 
2 J . : 140 163 186 1—pipe lines; 2—processing equip 
2p J 200 233 266 300 ment; 3—submerged coil heating. 
One of the most common method 
4 = — = = of removing condensate in such case: 
is by steam traps. You must fir: 
354 530 619 707 796 fi “ > 2 
556 834 973 1112 1,251 ind out how much is formed in @ 
802 ; 1,204 | 1,404 | 1,605 | 1,805 given case so you can figure the sizé 
of trap to get it out of the pipe 
1,390 2,084 | 2,432 | 2,780 | 3,127 container or heater. Here’s how yo 
2,190 , 3,285 3,833 4,380 4,928 do it. Examples on page 100. 
3,110 . 4,664 5,441 6,218 6,996 
3,682 4309 6.136 7303 9.590 vere 1048 12272 | | — Hew to Calculate Condensation 
“ ‘ 5 . 1 , : ‘ in Bare and Insulated Pipe Lines 


4,660 | 6,213 | 7,766 9,320 | 10,872 | 12,425 | 14,000 | 15,533 Pipe lines include headers, branch 

5,792 7,722 9,653 11,584 | 13,514 | 15,445 | 17,375 | 19,306 lines, connecting lines, feeders, ris- 

ers, together with the fittings. To 

—- eae ; determine the amount of condensate, 

cin per inchof ipe diamater A good tule i" a tte maga of ey to 1,200 ff per you must know all of the data con- 
joc ’ min per in meter \. ° 

Pa TY EE 5 Ye A comnts Se Kee et eons, 


e > forge, steam — — r- pressure, yeroaiee u x.) yy Ay are used. f 
jocit saturat eatin: am, to . to 6 mn. i hs 

Velocity of saturated heating steam, 18 to: 100 psig, is 5,000-10,000 fpm. of fittings used, as well as the physi 
Lower velocities should be used for small pipes and upper limits should be used for larger pipes. (Text continued on page 102) 


18.814 5.236 0.191 866.51 433,687 
22.626 6.283 0.159 1253.22 627,23 




















16.876 4.712 0.212 697.19 348,942 | 1170.00 and May 1949 issues. 
5 











Table Il. Flow of steam in pipes, in cubic feet per minute 








Pipe, ' :. Cera oe 
In. ‘ 5,000 6,000 | 7,000 | 8,000 
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Figuring Condensate in Pipe Lines with 
Fittings. 
An 8-in Sched. 40 pipe, 100 ft long, carries dry saturated steam 
at 100 psig. The fittings consist of 2 flanged couplings, 2 standard 
90-deg elbows, | standard tee, and | standard cross. The sur- 
rounding air temperature is 75 F. The pipe is used continuously 
throughout the whole year. Give detailed calculations on the 
following items: 

a. Equivalent linear feet of pipe due to the fittings. 
Heat losses in Btu per hour from BARE pipe. 
Heat losses in Btu per year from BARE pipe. 
Pounds of steam condensed per hour that must be trapped. 
Money wasted per year because of heat loss, when using 
coal with 12,500 Btu per Ib, boiler efficiency of 68 per cent, 
and the coal at $6.50 per ton. 
Solution: Linear feet of pipe . ~~ 
2 flanged couplings at |.2 each 
2 stand. 90 deg els. at 3.4 each 
| standard tee 
1 standard cross 
a. Total linear feet 


Example 1. 


b 
¢. 
d. 
. 


100.0 ft 
2.4 ft | 
6.8 ft > see Fig. 3 
4.7 ft | 
6.6 ff 


120.5 ft 
00 PLUS IS(atm) IS 115 psio, Ng iS 189.7 BTU PER POUND 


hy 1S 309.1 BTU 336F tg iS 6860.6 BTU 


“HEAT IN LIQUID THE AVAILABLE HEAT 
The temperature difference is 338 minus 75 or 263 deg. 
From Fig. |, the loss is 1,800 Btu per hour per linear foot of pipe. 
b. 1,800 « 120.5 is 216,900 Btu per hour heat loss. 
c. 216,900 X 24 X 365 is 1,900,044,000 Btu loss per year. 
The loss is obtained by condensing the steam not by cooling, 
hence 


d. 216,900 
hour. 
216,900 X 24 365 X 65 $726.50 waste on fuel alone 

0.68 X 12,500 X 2,000 per year 

Note P. WHEN EXPOSED TO WIND:—'If this 8-in. bare pipe is 

exposed to a wind velocity of 20 miles per hour, then 
from Fig. 4 the correction factor of 2.75 must be used 
and the losses will increase to: 
216,900 X 2.75 X 596,475 Btu per hour. 
246.3 X 2.75 or 667 lb of condensate per hour. 
726.50 X 2.75 or $1,998 waste on fuel alone per year. 

. WHEN PIPE IS INSULATED:—If the pipe is insulated 
with 85% magnesia pipe covering 2 in. thick, with an 
efficiency of 90%, the losses would reduce to: 
216,900 (1.0 —0.9) = 21,690 Btu per hour. 
246.3 (1.0 —0.9) 24.63 |b of condensate per hour. 
726.50 (1.0 —0.9) $72.65 waste on fuel alone per year. 


880.6 is 246.3 Ib of condensate per 





Figuring Condensate for Typical Process 
Installation. 


A platen made of 5%-in. steel plate has an area of 4 sq ft. Dry 
saturated steam at 5 psig is on one side to heat water on the 
other side from an initial temperature of 80 F to a final of 180 F. 


Example 2. 





Linea 


EQurvacenT 


ser et &e we ewe 


STANDARD PIPE SIZES (SCHEDULE 40) 


Fig. 3. Radiating area of 150 psi standard flanged fittings with com- 
panion flanges, expressed in linear feet aatie size pipe 


The water is not agitated; the requirements are 2,000 |b per hr. 
Calculate: 
a. The Btu required per hour. 
b. The pounds of condensate per hour to be trapped. 
c. The maximum Btu capacity of the platen. 
Solution: 


sar 
(5 +15) 1S 20 psic, hy 1S 156 BTU PER POUND 





hy 1S 196 BTU eF Ng iS 960 BTU 





HEAT IN LIQUID THE AVAILABLE HEAT 
The available heat is that of the steam condensed; not the cooling 
of the condensate below 228 F, since all the steam must con- 
densed before the water temperature will drop below that of 
evaporation. 
a. Heat required: 2,000 (180 — 80) — 200,000 Btu per hr. 
b. Steam required (which is condensate load): 
200,000 —— 960 — 208.3 Ib per hr. 
c. Conductivity of mild steel is 460 Btu per in. per hr per sq ft 
per deg F (4 X 460) + 0.625 = 2,944 Btu per deg F 
Log Mean Temperature Difference is 88.75 deg. 
and 2,944 X 88.75 is 261,280 Btu per hr, maximum capacity 
of platen. 
Note R. If the platen is made of some metal other than steel, the 
thermal conductivity must be taken into account. For 
example: copper has a thermal yey | of 2,680, 
pa wll that of steel at 460 Btu per in. per hr per sq ft 
er de 
if + es other than water is to be heated, the 
specific heat in relation to water must be considered. 
If the substance heated is agitated, the transfer of heat 
is affected considerably and any calculation should take 
note of this condition. In such a case, the condensate 
would increase as well as the amount of substance heated. 


Figuring Condensate with Submerged 
Coil Heating. 
A 2,000-gal capacity heater has to supply 1,000 gal of water every 
30 min at a temperature of 180 The inlet temperature of the 
water is 50 F. Allow 25 per cent heat loss due to radiation. 
Calculate: a. The Btu required per hour including radiation. 

b. The equivalent boiler horsepower (33,475 Btu per hr). 

c. The square feet of heating surface required. 

d. The linear feet of |-in standard pipe required. 

e. The pounds of steam condensed per hour when 
supplied at 5 psig. (Dry sat. steam at 100% quality.) 


Example 3. 


Solution: 

a. 2,000 X 8.33 X (180 — 50) X 1.25 (which is 100% + 
re heat loss) = = 2,707,250 Btu per hour. 

b. 2,707,250 + 33,475 = 81 bir hp. 

c. Assuming that 0.30 sq ft of heating surface equals | boiler 
hp, then 81 X 0.30 = 24.3 sq ft. 

d. A I-in. st'd pipe has an area eh 0.348 sq ft per linear foot; 
then 24.3 + 0.348 = 70 linear feet of pipe. 

e. The available heat per pound of steam is 960 Btu, see Ex- 
ample 


Then 2,707,250 — 960 — 2,820 Ib of condensate. 


Note:—Warm-up load is determined from a. above by substituting 
for (180 — 50) the amount of (247 — 50). The 247 F is 
the temperature of steam at 5 psi. The sizing of the trap for 
this condition will be discussed in another article. 
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Send for Betz 
Technical Paper 
#121, “How Filming 
Amines Prevent 
Steam and Return 


Line Corrosion.” 


i al eae Reet ae 


ORROSION of steam and condensate 

return lines is a serious problem to 
most, industrtal plants. Such corrosion 
is caused by the presence of carbon 
dioxide and oxygen. Up to now, it has 
been the usual practice to neutralize 
the carbon dioxide. However, the high 
cost of this neutralization method has 
limited its application. And, no pro- 
tection against oxygen corrosion 
is assured. 
Betz Laboratories have developed a 
new advanced process for the preven- 
tion of return line corrosion employing 
octadecylamine. This material does not 
neutralize the carbon dioxide. Instead, 
the amine is adsorbed on the metal sur- 
face in a monomolecular non-wettable 
film which acts as a barrier between the 


% PATENT 2,460,259 


CANADIAN PATENT 461,238 


metal and the condensate, protecting 
against beth oxygen and carbon dioxide 


attack. The mongmolegular film. does. 


not increase in thickness with con- 
tinued treatment. 

Results? As high as 99 per cent reduc- 
tion in corrosion rate has been achieved. 
Maintenance and replacement costs on 
return line systems have been reduced 
to negligible amounts. 

Let a Betz Field Engineer show how 
you can cut costs in your plant with 
the use of filming amines. Write today! 
There’s no obligation of course. 
W. H. & L. D. BETZ, Gillingham 
and Worth Streets, Philadelphia 24, 
Pa. In Canada: BETZ Laboratories, 


Limited, Montreal 1. 


COOLING WATER CONDITIONING © INDUSTRIAL WASTE TREATMENT. 
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Fig. 4. 


(in still air) 


(Continued from page 99) 
cal qualities and conditions of the 
steam. The accompanying tables and 
charts help you find basic pipe and 
steam data. Knowing the above, a 
few simple calculations, as shown 
here, will give the amount of con- 
densate forming in the line. 

If the pipe is insulated or exposed 
to a wind, either or both of these 
factors will have an effect upon the 
amount of condensate for:ned. Ex- 
ample 1 shows how, wit): the above 
data, the total heat loss in bare iron 
pipe (or copper pipe) and fittings is 
accounted for, how the pounds of 
condensate is figured and what this 
loss means in dollars per vear. It 
also shows how you can save much 
of this by insulating the pipe. 
Another later article will show how 
correct steam trapping will recover 
the maximum obtainable part of this 
loss. 


il — How to Calculate Condensate 
for Typical Process Installation 


There are innumerable types of 
manufactured equipment where the 
energy in steam is utilized—platens, 
jacketed kettles, mills, calenders and 
retorts, to mention a few. Here again 
the problem of determining the 
amount of condensate formed is not 
difficult, once the engineering data 
of the equipment and the conditions 
of the steam are known. Most man- 
ufacturers show on their equipment 
the amount of steam necessary at a 
certain pressure for maximum effi- 
ciency. Frequently this is given in 
boiler horsepower. (NOTE: A boiler 
horsepower is defined as “The evap- 
oration of 34.5 pounds of water per 
hour from and at 212 degrees F.” 
Since it requires 970.3 Btu to evap- 
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Curves of correction factors for various wind velocities 
against bare pipe, for various temperature differences above 75 F 


February, 


Table Ill. 


Gage pressure, volume of steam in cubic feet per pound, 


and reciprocal of volume (pounds per cubic foot) 





Volume 
cu ft per Ib 


Pressure 
psig 


Reciprocal 
1/volume 


Volume 
cu ft per Ib 


Pressure 
psig. 


Reciprocal 
1/volume 





26.80 
23.40 
21.10 
19.20 
17.63 
16.30 


13.75 
11.90 
10.50 
9.40 
7.80 





6.70 








0.03731 0.2577 
0.04273 
0.04739 
0.05208 
0.05672 
0.06135 


0.07273 
0.08403 
0.09524 
0.10640 
0.1282 


100 
110 
120 
130 
140 
150 





160 
170 
180 
190 
200 


225 
250 
275 
300 
350 


0.1493 
0.1718 
0.1923 
0.2151 
0.2353 











Example:—How many 


pounds of steam per minute will an 8-in. pipe de- 


liver at 30 psig and a velocity of 8,000 ft per min? 


1000 2,780 (from Table 1!) 


orate 1 lb of water into steam at 
212 F, a boiler horsepower is 34.5 X 
970.3 or 33,475 Btu per hr. 

When this is known, the pounds 
per hour of condensate can be cal- 
culated by multiplying the blrhp by 
33,475 Btu per blirhp and dividing 
this total Btu by the available heat 
per pound of steam—that is, the heat 
of evaporation of the steam. See the 
Steam Tables. 

Here in Example 2 in simplified 
form are shown the method of ac- 
counting for the dimensions of a 
platen, the heat losses through the 
platen and in raising the tempera- 
ture of water and, finally, how to 
compute the condensate load. It also 
shows how to compute the conden- 
sate when using materials other than 
steel and water. 


lll — How to Calculate Condensate 
in Submerged Coil Heating 


Typical use of steam for sub- 
merged coil steam heating is shown 
in Fig. 5. In Example 3 for comput- 
ing condensate for this condition, 
arbitrary conditions have been 
chosen; however, an explanation of 


HACKSAW FRAME 
By THOMAS TRAIL 


IF THE prns holding the blade in a 
conventional type hacksaw frame 
become broken, or worn excessively 


Showing the applica- 

tion of machine 

screws, washers and 

nuts to hacksaw 
frame 
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x 0.1064 = 295.8 


WING NUT 
4 


MACHINE SCREW 


ib per min. 


For . velocities add or multiply values in table; thus, 
14,000 = 2 « 7000. 
What size pipe will deliver 2,000 Ib of steam at 180 psig in | min? 
Reciprocal of volume at 180 psig = 0.4266 and 2000 + = = 
4,688 cu ft per min. 
12-in. pipe gives 6,000 fpm; 10-in. pipe gives about 8,500 fpm from Table II. 


2000 Gar Capacity 
P ete. 


/ 
| 


MOT WATER QUTLET Wor 
—e»- 


_———~ ge a 
SOF GOW Orr TURN 
“yatta 


coro whiten 
Fig. 5. Typical submerged coil water heater 

n plants with water storage tanks inside build- 
ings, temperature of the water is kept fairly con- 
stant throughout the year. This gives an even load 
for the steam supply as well as for the condensate 
to be trapped. Where the supply comes from the 
city water mains or other outside sources, large 
temperature differences are encountered, which 
might range from a minimum of 34 F in winter to a 
maximum of in summer. Because of the 
large range in temperature, calculations can only 
be approximate and great care should be taken 
with the extreme conditions. It is always safe and 
good practice to have the equipment over-sized 
within reasonable limits instead of under-sized. 


possible other conditions is given in 
the caption below Fig. 5. The manu- 
facturer in some cases gives the 
boiler horsepower rating of the 
heater. When this is given, compute 
the condensate load by the same 
method as in Example 2. 

When a material other than water 
is being heated, multiply the Btu 
required, as found in Example 3a, 
by the specific heat of the material 
to get the total Btu required. 


so that they no longer hold the blade 
rigid, they may be replaced with a 
pair of 6-32 round head steel ma- 
chine screws, washers and wing nuts, 
as shown. These will hold the blade 
more rigid than even a new frame 
since the blade is securely clamped. 


BLADE WASHER 


HACKSAW FRAME 
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The Cities Service 
Industrial Heat Prover 


This remarkable instrument is an exhaust gas analyzer, A fuel analysis taken at this important checking | 


O14 FIREO Bouke 


point—during a free demonstration —has led to in- 
creases in energy output as high as 15%. The Heat 
Prover indicates the type of adjustments necessary 
to get maximum combustion efficiency. 


designed for use on industrial furnaces regardless of size 
or type. It is provided with three scales; one shows per cent 
of oxygen, another percentage of combustibles present and 
measured in the flue gas sample, and the third scale reg- 
isters flue gas temperature. 


CrTigs SERVICE O1L COMPANY 


8 ITI E S Sixty Wall Tower, Room 


poop New York 5, N. Y. 


Please send me without obligation 
your new booklet entitled, “Com- 
bustion Control for Industry”’ 


Name. 


SERVICE QUALITY psrReitun Company——____ 
ee 


PRODUCTS 
CD acteteerereeeenmeeenemmcnscine lle, 
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Automatic 
Control for 


Molding 
Machines 


By HOWARD T. BAILEY 
Supervisor, Electric Maintenance 
Brillion Iron Works 


HE ADVENT of World War Two 

created a demand for more 
castings than the average foundry 
thought possible to produce. 


Engineers of the Brillion Iron 
Works with the capable assistance of 
H. K. Leedy, consulting engineer, 
tackled the problem of installing 
automatic controls on a molding ma- 
chine in order to obtain an increase 
in production and also a better qual- 
ity mold 


Controlling all operations of a 
molding machine with a fixed time 
sequence resulted in a marked in- 
crease in the quality of the mold. 
The timing process eliminated all the 
human element in the head, squeeze 
and jolt valves, all of these opera- 
tions being taken care of automati- 
cally be a cam-operated timing 
mechanism adjustable to any desired 
period. 


om 


0 Stcowos 


| 
HEAD VALVE | 
4 Sec | 


NAW)’ 


6 stc 


SQueeze 
5 sec 3.72 Sec 372 ste 


AWWW 


STRIPPER Pin 
5 72 SEC 4 


MM VAYAMA Wi 


72 Sec 
—— ooo) 
FLASK CLAMP 
572 Stc 
AAA AAAAAAA A 
WW VAA/V/ WW WW 
VIBRATE AND DRAW 


6 sec 4 stc 


—— ——Wwwwwww0s 


_ 


* MADE OF “on” 


AWWW 
* BROKEN OR “OFF” 


Fig. 2. Layout of sequence used in a par- 
ticular occasion 
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TO SQUEEZE Vive, 
LSTRIPPER PIN 
TO STRIPPER VLE. 


LFLASK CLAMP 


r 


Pe WO: 


TO FLASK VALVE 


OYNAMIC BRAKING RECTIFIERS 
CONDENSERS 





MOTOR 
STOP CONTACT 


Fig. |. Wiring diagram of 


The heart of the timing system is 
a Series 2400 cam timer produced by 
the Automatic Temperature Control 
Co. This timer is powered with a 
sychronous, unidirectional motor 
which drives a cam shaft through a 
gear train designed to rotate the 
shaft at any desired rate. Split cams 
mounted on the shaft are adjusted 
to actuate mercury switches for con- 
trolling the various solenoid valves. 
Figure 1 shows schematic of timer 
used in this installation. 

The sequence of operation is as 
follows: 

1. Press push button No. 1 to op- 
erate flask clamp via three way 
valve. Clamps are set and remain 
in this position until released later 
through contacts in timer. 

2. Press push button No. 2 when 
all other manual operations have 
been performed up to a point of rais- 
ing head. Push button No. 2 starts 
timing cycle and the following op- 
erations occure in sequence. 

A. Head raises. 

B. Squeeze. 

C. Flask clamp release. 

D. Table down. 

E. Head back. 

Note: These operations can be ar- 
ranged in immediate sequence or 
overlapping. 

3. Control is ready for next cycle. 

It will be of interest to note that 
all circuits to machine are at a po- 
tential of 24 v for safety. 

Fig. 2 is the layout of the sequence 
(timing) used in this particular oc- 
casion. 

Little difficulty was experienced in 
the adjusting and operation of the 
control although particular attention 
should be given to the size of sole- 
noid valves used; valves that have 
ports of insufficient size will slow 
the operation of the machine and in 
extreme cases will result in complete 
failure. 
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5 LOAD CONTACTS, CAM OPERATED 


MERCURY RELAYS 


control for molding machines 


SIDEWALK DOORS 


SIDEWALK pooRS covering base- 
ment entrances or lifts will be more 
noticeable when open if diagonal 


Black YELLOW 


yellow and black lines are painted 
on their top surfaces with enamel, 
as shown. 


HOLDING THREADED PARTS 
THREADED PARTS can be held in a 
vise without damage to the threads 
by holding as follows: Get a piece 
of copper tube about eight inches 
long and flatten one end as at A so 
that it can be gripped in a vise. The 
other end is threaded, as shown in 
the sketch, and a nut D screwed on. 
Then two hack saw slits, as shown 
at CC. When this is done the walls 
of B can be opened out at the mouth 
and then closed in again by screw- 
ing up the nut D. The mouth of B 
should be bushed with a strip of 
sheet lead. The part to be held 





Scheme for holding threaded parts. A— 

Piece of copper tube, flattened to hold in 

a vise. B—Piece of copper tube threaded 

to take nut D-D. C-C—Hack saw slits in 

length of B so that the walls of B can be 

belled outward and forced inward again by 
screwing up nut D-D 
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should be placed in the slightly- 
opened out mouth of the tube in 
which it should be a loose fit. As 
the nut D is tightened up the part 
will be tightly gripped. Any thread 
will be forced into the lead and held 
without damage. 

W. E. WarNER 


Beryllium 


Discontinued 
in Fluorescent 


Lamp Manufacture 
By DR. W. SCHWEISHEIMER 
ANUFACTURERS of fluores- 


cent lights after consultation 
with officials of the Public Health 
Service have stated that they will no 
longer use beryllium phosphor in 
the manufacture of fluorescent 
lights. 

A committee which has been 
studying the results of work on 
beryllium for three years, has re- 
iterated its assertion that there is 
no danger whatever from the lamps 
when they are intact. Chairman of 
the committee (Medical Advisory 
Committee on Beryllium) is Dr. 
James G. Townsend, Chief of the 
Division of Industrial Hygiene of the 
Public Health Service. 


Dangers from Destruction of Old Lights 


The possible dangers come in the 
destruction of old lamps. Recently 
there have been reports of children 
who cut themselves on broken 
lamps. The cuts healed slowly, and 
swelling was frequent. Such cuts 
do not cause general sickness or 
spread throughout the body. Sur- 
gical care is necessary if the lesion 
does not heal after a reasonable 
period of time. Although precau- 
tions should be taken against 
breathing the dust from broken 
fluorescent lights, the committee 
states that there is no record of any 
person suffering from the occasional 
breakage of a lamp, despite the 
millions of lamps in use. 

The industries which use beryl- 
lium in some form include those 
which process the ore into alloys, 
and those manufacturing fluorescent 
lamps, radio tubes, electronic tubes, 
incandescent lamps, neon-sign 
tubing, X-ray-tube windows, elec- 
tric heating elements, phosphores- 
cent luminous indicators, refrac- 
tories, etc. 

There are two general manifesta- 
tions of beryllium poisoning: on 
the skin and on the respiratory 
organs. The skin lesions have been 
somewhat overshadowed in the 








A Good 
Combination 


Above are shown sectional view and 
actual installation of Combustion Engi- 
neering-Superheater’s Vertical Unit 
Boiler Type VU-10. Installation shows 
two 27,000 lb. oil-fired units equipped 
with Wing Axial Flow Forced Draft 
Blowers. This integrated design of steam 
generator combines boiler, water-cooled 
furnace and fuel burning equipment in 
one soundly coordinated unit. 


AXIAL FLOW 


BLOWERS 
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WING FORCED DRAFT 
BLOWERS are noted for: 


1. Simple, rugged 
construction 
. Compact Design 
. Highest Efficiency 
. Quiet Performance 
- Built-in Voltrol Vanes 


(capacity regulating 
and re-directing vanes) 


L.J. Wing Mf.Co. 


64 Vreeland Mills Road 
Linden, N. J. 


Canadian Factory: Montreal 





literature by the more serious lung 
lesions. Grier, Nash and Freiman, 
Boston, have stated that the follow- 
ing skin lesions have been noted in 
those who come into contact with 
beryllium compounds: dermatitis 
(inflammation of the skin); skin 
ulcer, subcutaneous granuloma 
(growth under the skin) occurring 
in persons who cut themselves on , 
fluorescent lamps. 

Here is an example of beryllium 
injury as described by the publica- 
tion of Grier and his co-research- 
workers from Harvard University. 
A 12-yr-old boy complained of 
small, painless swellings around the 
angle of the jaw on the right side. 
Three months previously he had 
been playing with some friends at 
a dump where there were some old 
fluorescent lamps. One of the boys 
hit a bottle with the lamp. The 
lamp broke and pieces of glass from 
it cut the patient on the right side 
of the neck. The doctor removed 
some pieces of glass and cleaned 
and sutured the wounds. 

Eight weeks later some small 
lumps were appearing beneath the 
scars on the boy’s face and neck. 
At operation it was hard to remove 

nee Ka the lumps because of their adher- 

2 Re | ence to the tissue under the skin. 
Rg 7 ft & | Two very small pieces of glass were 
a! wrviry i found. The tissue removed was an- 
alyzed spectroscopically for beryl- 


OF EXTRA yt a YEA} the : lium. It was found to contain 27 
+h micrograms of beryllium per 100 
wea gm tissue, a rather high concentra- 
Small cracks in your furnace insulation can add up to real tion. Two months after the opera- 
money wasted. Best preventive is “48” High Temperature . tion another lump appeared on the 
Insulating Block and Weber's “48” Insulating Cement site ml yon ogg also was 
for the whole job... Next best is a good patching job remov y operation. 
that will stay patched when you use Weber's “48” Insu- Beryllium Content of Lamps 
lating Cement to repair dozens of cracks at a fraction of Essentially all fluorescent light 
the cost of heat you lose through them. bulbs manufactured in America, ac- 
cording to the statement of manu- 
For high temperatures (up to 2400° F) or low (down to facturers of fluorescent lights men- 
-200° F), there are “48” blocks, cements, felts, blankets tioned, had contained a phosphor 
and loose wool to handle every insulating job | with varying quantities of _ 
effectively. Write for your copy of the “48” Indus- __ boss iti) ge cy Ey 
trial Insulations Catalog today... And remember oieiie of finely dispersed mer- 
the high cost of small cracks next time you DP aed O cury. Drs. A. D. Nichol and Refael 
inspect your furnace and equipment insulation. : Dominguez, Saint Luke’s Hospital, 
Cleveland, stated that the beryllium 
* Calculated for Vs" x 2' crack; bot wall to cold content of these phosphors has 

enalt eamponatare pron. 850° a May varied from approximately 2 to 15 

3300 B.t.u. lees/Gv.; coal: se,000 Btu per cent, expressed in terms of 
beryllium oxide. Since 1943 all 
manufacturers had used a low 
beryllium phosphor. 

The authors have described gran- 
ulomas of the skin due to accidental 
contamination with beryllium phos- 
phors. In two of ee en 

“48" Industrial Insulations Catalog to: | beryllium content of the phosphor 
Sern ea SS . | was taken to be 2 per cent. In two 
NAME __ - - amma = other cases the phosphor used never 
mme____ iol sliced os exceeded 4.0 per cent beryllium 
5 oxide, that is, less than 1.5 per cent, 
COMPANY — . F by weight of beryllium. 
STREET In another case, described by Drs. 
Coakley, Shapiro, and Robertson, 
Cry... _ ——--- . a Kings County Hospital in Brooklyn, 
a 16-yr-old boy had a painful 
nodule on his left cheek combined 











| 
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with a discharge which had to be 
removed by operation. Two years 
before, while playing with burned 
out fluorescent bulbs, he had 


broken one and was cut on his left | 


cheek, on two places. At present, | 
surgical intervention appears neces- | 
sary in these cases. Wider ex- | 
‘perience may give the possibility of | 
a non-operative treatment, with ir- | 


radiation for instance, but so far, 
operative removal of the growth has 
been the best method. 


Precaution Necessary with Used 
Fluorescent Lights 


The safest way to dispose of used | 


fluorescent lights is to break them 
out of doors in a waste area or in 


a waste container; the person who | 


breaks them should avoid breathing 
the dust or vapor that arises. An- 


other situation in which there is | 
possible danger is the breaking of | 
large numbers of fluorescent bulbs, | 


either intermittently or regularly, 
with the time required for the oper- 
ation running into hours. The Medi- 
cal Advisory Committee on Beryl- 
lium has issued these instructions in 
such cases: 

(a) Break the lamps out of doors 
in waste-disposal area or in venti- 
lated hood. To avoid unnecessary 
dust, the breakage is best done 
within the waste container. 

(b) The operator should be sup- 
plied with, and required to wear, a 
respirator approved by the United 
States Bureau of Mines for toxic 
dusts. 

(c) Ultimate disposal of broken 
lamps should be such that the public 
and others will not be unduly ex- 
posed to powders. In situations 
where it is necessary to break the 
lamps within buildings, it should be 
done in an isolated room and in a 
ventilated hood, so as to minimize 
escape of dusts. 

Broken lamps, the Committee 
says, should not be placed in an in- 
cinerator. They should either be 
thrown into water or in a dump 
where they are not likely to be 
disturbed with a resulting evolution 
of dust. Significant amount of mer- 
cury vapor may be found in the air 
during the breaking of fluorescent 
lamps. When exposure is frequent 
or continuous, measurements should 
be made of the amounts of mercury 
vapor in the air during the opera- 
ation. If high levels are found, 
protection should be provided for 
the operator. 

Rare metals which a few years 
ago were laboratory curiosities, 
such as beryllium, have suddenly 
assumed important roles in indus- 
try. As a result, new kinds of dis- 
eases are being encountered. Beryl- 
lium injuries though obviously 
increasing in numbers, are not very 


common. Still it belongs to the met- | 


als almost unknown in industry as 
recently as ten years ago which 
mean new problems to industrial 
medicine and preventive hygiene. 


aah 








no other packless expansion joint 


combines ALL these features! 


NO MAINTENANCE. Since the corrugated element, 
made from a single tube of copper or stainless steel, 
is a flexing member designed to absorb expansion 
or contraction, no packing of any kind is necessary. 
LONG LIFE. The element is formed hydraulically to 
ensure uniform wall thickness. Annealing during 
and after forming relieves all internal strains. Flex- 
ing stresses are evenly distributed and are not con- 
centrated at welds or diaphragms. 

UNIFORM RAISED FACE. Element is hydraulically 
lapped over the end flange to form smooth, even 
face for joining to mating pipe flange. 

EQUALLY DISTRIBUTED EXPANSION. Equalizing 
rings of cast iron or steel control individual corru- 
gation expansion and reinforce element walls. 
STURDY CONSTRUCTION. Heavy lugs and rings are 
cast in a single piece, accurately machined into 
halves and kept in pairs to ensure a tight joint. 
COMPLETELY SUPPORTED ELEMENT. Both end 
flanges and rings are contour shaped, scientifically 
designed to support element throughout its entire 
length. All inner surfaces are carefully hand-finished. 
COMPACT. Maximum outside diameter is only 
slightly larger than that of the flanges. Ideal for in- 
stallation in cramped quarters. 


Corruflex Joints are available in sizes from 3” to 24’, single or double 
units, single or multiple corrugations, with or without self-equaliz- 
ing rings, and with flanged or welding ends. Supplied in copper, 
stainless steel or other alloys and with internal sleeves if required. 

Corruflex Joints have traverses ranging from fractions of an inch 
to 15” and operate under pressures from vacuum to 300 psi and 
temperatures from sub-zero to 1600F. 

ADSCO offers the most complete line of expansion joints— both 
packed and packless— available from any manufacturer. For an im- 
partial recommendation, consult the company that makes all types. 


Send for New 16-page Bulletin No. Y-35-51 


Explains design and construction and completely describes the line . . . 
sizes, temperature and pressure ratings, dimensions and weights. Sim- 
plified selection charts make it easy to determine proper joint for most 
applications. Recommended installation practice is summarized. 


i ke eta 


Expansion Joints pa p sco Heat Exchangers 
Steam Traps - Meters n Strainers - 
Anchors - Guides Gime 1877 Casing - Supports 








AMERICAN DISTRICT STEAM COMPANY, INC. + North Tonowands, N.Y. 
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Questions and Answers 


Question No. 478 
HE WANTS DATA ON 
SIMULTANEOUS FIRING OF 
COAL AND GAS 

Can you refer me to any articles 
or give me information on simul- 
taneous firing of coal and gas fuels 
in low-pressure (225 psig) industrial 
power plants? 

We are particularly interested in 
the possibility of firing these fuels 
simultaneously in the approximate 
ratio of 80 per cent natural gas to 
20 per cent Midwest bituminous 
coal, the coal being burned on 
forced-draft type chain grate stok- 


ers. 
Camden, N. J. G. B. K. 


Question No. 479 
HOW SHOULD SMALL PLANT 
STORE AND HANDLE 
HIGH-MOISTURE COAL? 

IN AN ARTICLE entitled Moisture in 
Coal by A. F. Rieber in the August, 
1950 issue of Power ENGINEERING, 
Mr. Rieber states that “moisture in 
coal is a veritable bugaboo in plants 
using pulverized coal” and says that 
“it must be dried before going to 
the mills.” 

During the past six or seven years, 
we have maintained an open stock 
pile of coal screenings and have ex- 
perienced considerable trouble in 
feeding and burning it as pulverized 
fuel when it is reclaimed, because 
of its high moisture content. 

How can this type of coal be stock 
piled economically so that it will be 
in usable condition when it is re- 
claimed? We want to maintain a re- 
serve stock of 600 tons for each of 
two plants (approximately two 
months supply) 

Also, we would appreciate sug- 
gestions on how to burn the coal in 
pulverized form from the present 
stock pile. Obviously, for a small 
mperation, the cost of an extensive 
five conditioning system is prohibi- 
ve. 

At the recent annual meeting of 
e ASME, a paper was presented 
m Coal Handling Methods at To- 
lay’s Power Plants. This was de- 
oted mainly to large installations 
ut it was significant to note the 
terest among smaller operators 
thich developed in the discussion 
period, when I raised the question 
of coal handling for small plants. It 
led me to believe that many of your 
readers might have some valuable 
suggestions on the subject. 
Pennsylvania 1. E. F. 





Editor's Note: It is true that most of the 
literature on coal storage and handling in 
recent years has referred to relatively large 
plants. Nevertheless, considerable attention 
has been given to small plant problems. 
In particular, we published an article en- 
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titled Design of Small Power Plants, by 
H. C. Carroll, Power Plant Engineering, 
August, 1945, which emphasized particularly 
the need for simplicity and low cost in 
equipping small power plant coal and ash 
handling systems. 

Also, a long series of articles by Wilbur 
G. Hudson, appearing in Power Plant Engi- 
neering through 1945, 1946 and 1947 gave 
many details of coal-handling equipment 
and methods, many of which were especially 
applicable to the small plant. 

One of the best recent studies of this 
subject was made in a paper entitled How 
to Cut Small Boiler Plant Costs by Mechani- 
cal Coal and Ash Handling, by C. E. Miller, 
H. M. Carlson and R. B. Engdahl of Battelle 
Memorial Institute, published in 1949 by 
Bituminous Coal Research. 

In answering H.E.F.'s question, it must be 
remembered that the amount of coal to be 
stored is relatively small, 600 tons per plant. 
He does not say how much moisture there 
is, nor what kind. Should the coal be stored 
on the ground, or in silo or other type of 
bunker? How can he get it out of storage 
economically? 

In small plants, can coal drying systems 
be justified? Can such a system be de- 
signed simply and at low cost? It's easy 
enough after you get the coal into the pul- 
verizers; you can dry with flue gas or pri- 
mary air. But clogging of chutes, gates, etc., 
by wet coal is the real headache. 

In ground storage, use of earthmoving 
equipment has quite even 
for small plants. [See Coal Storage Manual, 
Power Plant Engineering. Also, Handling 
Coal by Tractor Equipment, by E. A. Ru- 
dulph, Power Generation, March 1949.) Even 
a big truck equipped with a scraper blade 
can be quite effective. How about the drag 
scraper? 





Answer No. 475 


HOW SHOULD HE FIGURE 
STEAM ENGINE STRESSES? 


WHAT ARE THE stresses in crank 
pin and wrist pin in a 500-hp steam 
engine with 24-in. stroke, 20-in. 
bore, piston rod 4 in. in diameter, 
throttle steam pressure 150 psig? 
What formulas are used to fone 
these stresses? These questions 
were asked by G.J.T. in the Decem- 
ber issue. 

Here are several good answers, 
differing somewhat in methods of 
calculation, and in results, because 
of the necessity of making assump- 
tions about diameter of the pins, 
which G.J.T. did not give. 

We suspect that he is not entirely 
clear in his own mind about the dif- 
ference between force, unit stress 
and so on. However, the fact that 
some of the necessary data must be 
assumed is useful for it leads the 
answerers to bring out details of cal- 
culation and explanation that they 
might not have given otherwise. The 
important thing is the method. 


Calculations by Skillestad 


TH PROBLEM can be made very in- 
teresting by assuming some of the 
values, as a machine designer does 
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in designing such an engine. Maxi- 
mum steam force on the piston will 
be at the head end, therefore we 
need not consider the lesser force at 
the crank end where the effective 
area is smaller by the obstruction of 
the piston rod area. 
This force is F = 0.7854 PD? 
where P = steam pressure psig and 
D = diameter of piston in inches. 
Substituting the values given, F = 
0.7854 < 150 < 20? = 47,000 Ib. 
The maximum thrust Q will come 
on connecting rod when the crank is 
perpendicular to the line of motion 
of the cross-head, as shown in Fig. 
1 (neglecting the small difference 
from 90 deg). If F is the total pres- 
sure on the piston then from similar 
Q epee 
F 


ac V ab? — be? 


————— and Q = os 
/ L?—R? / L?— R? 
where L = length of connecting rod 
in feet and R = length of crank arm 


in ft. The length of the connecting 
rod is commonly 5 times the crank 


triangles: 


arm length. Let n a 


FL 

V L?—R? 

47.000 = 5 

—_ 48,000 Ib 

V 5*—1 
which is the maximum stress on 
crank pin and also the wrist pin. 
The connecting rod is to resist a 
compression of 48,000 lb, therefore 
the two ends, which are an integral 
part of the connecting rod, must also 
resist this force or stress. 

Crank pins are journals and the 
important consideration in their de- 
sign is to prevent heating by keeping 
the bearing pressure within safe 
limits. The stresses to which the pin 
is subjected should in all cases be 
calculated to be sure they are with- 
in the safe limits for steel of which 
all such pins are made. 

Now let q = the allowable bearing 
pressure in psi on crank pin, = 
diameter of crank pin in inches and 
l length of crank pin in inches. 
Let n! = ratio of length of pin to its 


diameter or n! a and 1 = n'd. 


For medium speed engines, n! 1.0 
to 1.4 and q 600 to 900 psi. The 
total bearing pressure = Q = qld. 
We will assume n'! = 1.25 and q = 
750 and substituting these values in 
the above formula and solving for d 


ques 


aieaii [Q _ ,f 48,000 
we have d Nata NV 125 < 750 


Skillestad—Diagram of engine con- 


Fig. |. 
necting rod and crank 
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2-DRUM WATER TUBE DESIGN 
IN A COMPACT STEAM GENERATOR 


r 








head 2-drum water tube boiler 
complete with boiler trim, a heavily 
insulated steel casing — automatic 
burner for gas, oil or both inter- 
changeably —-induced draft: equip- 
ment and instrument panel with 
all controls mounted. Complete 
range of sizes from 75 to 800 hp. at 
pressures fromm 160 p.s.i. Write for 
Bulletin SB-38. 











SIDE VIEW 











Hot gases contact solid side banks of water tubes 
in first pass to the rear of the Keystone, divide to 
left and right and are deflected upwards and over 
inclined baffles in both side water tube elements, 
again contacting bare metal heating surfaces— 
make return or third pass under these baffles, 
contacting bare metal again in the return trip to 
the rear and out of the boiler. Quiet induced 
draft fan provides all the draft required for top 
pre Spent gases need only be vented. No 
is required. 














ERIE CITY IRON WORKS (4/2 fast Ac. ERIE, PA. 
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In a single phase P-D tubular collector, 

designed for decantation and requiring 

no additional pressure drop, it is now 
possible to separate the large particles of high carbon content from 
the non-combustible finer particles. 

Fly-ash from spreader stoker-fired units, consisting of up to 
40°; high carbon particles, can effect considerable savings when 
re-injected. It is necessary to effect separation, however, since the 
non-combustible smaller particles remaining in the system in- 
crease in concentration, causing erosion and possible poor com- 
bustion due to spotting. 

Space requirements for the decantation design are not as 
great in area and only slightly higher than a standard tubular 

.and, collection efficiency is high. Superimposed 
sketch shows comparative size. 

Why waste fuel? Investigate this collector today, 

it will soon pay for itself. Write our Sales 
and Project Engineers for Bulletin 260 D. 


UNIT RESPONSIBILITY 

Prat-Daniel, through its sales and project engineers, The Thermix 
Corp., offer a complete complement for handling the air gas stream: 
Forced Draft Fans, Air Pre-heaters, Tubular Dust Collectors, Induced 
Draft Fans and Fan Stacks. This unit responsibility, by a well known 
firm, relieves the engineer of the responsibility for one of the most 
important functions in a steam generating plant. 


Soles and Project Engineers 


THE THERMIX CORPORATION 


GREENWICH, CONN. 


Canadian Affiliates: T. C. CHOWN, LTD. 
1440 St. Catherine St. W., Montreal 25, Quebec 
50 Abell St., Toronto 3, Ontario 


Designers and Manufacturers 


PRAT-DANIEL CORPORATION 


EAST PORT CHESTER, CONN 
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= 7.13 or say 7% in. diameter. 1 = 
nid = 125 X 7.25 = 9.06 or say 
9 in. length. 

The overhung crank pin is a can- 
tilever, as can be seen in Fig. 2, 
where the maximum bending mo- 


ment is M = 7 , where P is the 


total load or 48,000 lb. The moment 
of resistance of the circular section 


. wd 
or section modulus is —— and there- 


32 
Pl rd's 
ae i oo 
ore 5 39 where s the 
safe tensile stress, which for steel is 
6000 to 9000 psi. Now solving for s 
a atl : 5.1 Pl 
and simplifying s — 
5.1 (48,000)9 Meee Ete) ae 
oe) ee 5770 psi which is 
safe. In Fig. 2 we can see that the 
crank pin is in single shear or S, 
- where S, safe shearing 
stress psi 10,000 maximum. Then 
| 1162 psi 
* ~ 0.7854 x 7.252 , 
which is ’way on the safe side. 


ep 


Diagram showing 
how crank pin is a 
cantilever 


4 
1-4 


= 

Fig. 2. Skillestad— 
}...=>-—+ 
—— 
_ 


The method of calculating the 
diameter of the wrist pin is identical 
with that of the crank pin, using the 
same symbols and the same formula 


d = \ 2. The value of n' for 


wrist pins is 1.15 to 1.75 and the al- 
lowable bearing pressure q ranges 
from 700 to 1400 psi. Let us again 
assume n' = 1.25 as we did with the 
crank pin and q = 1000 psi then d 

| “48,000 
NV 1.25 x 1000 
diameter. 1 = n'd 1.25 X 6.25 
7.81 or say 7% in. length. 

Having calculated the diameter 
and length based on allowable bear- 
ing pressure it is necessary to check 
design for stress. Assuming the load 
to be uniformly distributed over pin 
as in Fig. 3, the maximum bending 


6.18 or say 6% in. 


moment is M =- Fe end therefore 


afi 

a : eS. where S = safe ten- 

sile stress and this should not exceed 

5000 psi. 

Now solving for S and simplifying, 

S - 1.27 Pl , sae = 

7 and substituting, S = 

1.27 X 48,000 7.75 | 
6.25% 

is amply safe. Now to check for 


= 1930 psi which 





Fig. 3. Skillestad— 
Diagram showing 
how load is distrib- 
uted over wrist pin 





@ DETROIT STOKERS 


in Plants of Peter Cooper Corporations 


Eastern Tanners Give Division 
Gowanda, N. Y. 

1939—Five Detroit RotoStokers 
1943—Two Detroit RotoStokers 
Canada Give Company, Ltd. 
Brantford, Ontario 

1939—Three Detroit RotoStokers 
1946—One Detroit RotoStoker 


Diamond Give Division 
Chicago, illinois 

1944—Two Detroit RotoStokers 
1945—Two Detroit RotoStokers 


United States Give Division 
Carroliville, Wisconsin 

1946—Two Detroit RotoGrate Stokers 
1947—Two Detroit RotoGrate Stokers 


nited States 


U 
it RotoGrote Ors le, Wisconsin. 


- Iville 
e a Division, Carrolivitie, 


Peter Cooper (1791-1883) was one of the great pioneers of 
American Industry. Entering the glue and isinglass business early 

in the 19th Century, he ranged into many fields of endeavor. He 
built “Tom Thumb”, the first locomotive built in America—was early 
in the iron and steel business—made the first rolled structural beams 
—was the first in U. S. to use the Bessemer steel making process. 
He also furnished much of the cash for laying the first Atlantic 
cable. Cooper is most famous for the Cooper Union, New York 
City, which he founded in 1859. Here, in 1860, Abraham Lincoln 
made the famous speech which opened his way to the presidency 
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GENERAL MOTORS BUILDING, DETROIT 2, MICHIGAN 


trict Offices in Principal Cities Works at Monroe, Michigan 








shear, this pin is in double shear or 





S. = 2A 2x 0.7854 x 6.257 
783 psi, which is plenty safe. 

I think it would be very interest- 
ing for G.J.T. to check on the dimen- 
sions of the crank pin and wrist pin 
of the engine he refers to and see 
how close our figures come to the 
actual. 
Chicago, Ill. 


Calculations by Allbert 

Srress or “unit stress”* is the 
amount of internal force per unit 
area of the section. This is given in 
pounds per square inch. In order to 
determine stress in pounds per 
square inch it is necessary to have 
wrist pin diameter and also diameter 
and length of the crank pin. How- 
ever, if we assume a steam engine 


Roy O. SKILLESTAD 


PISTON 


: 
peo 
,OoRE 
>| 
ee 
CSMAIN BEARING 


Fig. 1. Allbert—Plan diagram of typical 
steam engine crank and connecting rod 


CRANK PIN 
J . 
e Po x 
1. _jcounrer BALANCE 


wrist 
CONNECTING PN 
ROO 


layout.as shown in Fig. 1, formulas 
for the various stresses can be given 
and the area of various sections in- 
serted by G.J.T. to get the final 
answers. 

Force on piston rod ag Pressure 


50 x = 


. Area 


where z = 3.1416 and = = 0.7854. 


= 150 < 0.7854 x 400 

= 47,100 lb 
This force F is transmitted to the 
wrist pin, as in Fig. 2. 

Force F tries to bend the wrist pin 
and at the same time to shear it 
where it bears against the cross- 
head. Bending stress can be neglected 
in this case since, in all likelihood, 
it is too small to be considered. 


Shear stress oF , A being the 
area of the section of the crank pin 
at the tapered fit in the crosshead. 
Note that 2A is used because the 
wrist pin is supported at both ends. 
If, for example, the wrist pin diame- 
ter is 5 in., then crank pin shear stress 
47,1 : 
= 3x0 Te x se ~ 1200 psi. 
Force F next goes on to the crank 
pin through the connecting rod, 
Fig. 3. Force F tries to shear off the 
crank pin and bend it at the same 
time. r 


Area Crank Pin 
only one A being used because the 
crank pin is supported on one end 


CROSSHEAD 


Shear stress 


Fig. 2. Allbert— bh» 


How force is trans- 
mitted to wrist pin — ay 
~ NWRISTPIN 





only. If crank pin i = 7 in., 

— yl 
then shear stress = D7854 x49 
1223 psi. 


The bending stress caused by F, 
Fig. 3, can be figured as follows: 
L 


Stress = re? 

where F = 4/,100 or pressure X 
area of piston 

L = Length of crank pin — con- 
necting rod bearing length 

Z = Section Modulus; for a circle, 
Z = a = 0.0982 D® 

For example, if we assume that the 
length of the crank pin bearing is 6 


F (PISTON 
AT DEAD 
CENTER) 


Fig. 3. Allbert— 
How force is ap- 
plied to crank pin 


in., then the bending stress would 


6 


se ¥ 
Stress bending = ee 


4190 psi. 

I want to add that the above solu- 
tions give only a very rough idea of 
the stresses involved, since no con- 
sideration was given to dynamic 
forces or cushion pressures at dead 
centers, which might well cause the 
pressure in the cylinder to exceed 
our figure of 150 psig. If G.J.T. has 
cause to be concerned about high 
stresses in this particular steam en- 
gine, he could probably get the 
manufacturer to give him the design 
stresses very much in detail. 
Topeka, Kansas V. P. ALLBERT 


Calculations by Holt 


SHEAR LOAD on crank pin and 
crosshead pin due to pressure of 
steam on piston is given by follow- 
ing formula: 


3 

where L, = maximum shear load 
on pins due to steam pressure, lb 

A = piston area, sq in. 

p = maximum unbalanced steam 
pressure on piston, psi. 

Using values for GJT’s engine (as- 
suming that back pressure is 0 psi 
gage, and that there is no tail rod): 

L, = 314.16 X 150 = 47,124 Ib. 

If this question is from an engi- 
neer’s license examination, and only 
the information as quoted is given, 
probably the above is the only an- 
swer expected. 

In reality, however, the load on 
the pins is equal to the algebraic 
sum of the load due to the steam 
pressure and the load due to the in- 
ertia of the reciprocating parts. 
There is no simple formula for ex- 
actly calculating the latter. 

To find the unit shear stress in psi, 
in the pins, use the following for- 
mula: 

L, 


s, = a. ae 
0.7854 d? 


where S, = unit shear stress in 
pin, psi 

= pin diameter, in. 
Atlantic City, N. J. ArtHuR Hot 


Calculations by Braski 


G.J.T. does not give sufficient in- 
formation to calculate stresses in 
either crank pin or wrist pin of his 
steam engine. Sizes and lengths of 
both would be required. However, 
from the data given, disregarding in- 
ertia forces, a simple calculation can 
be made to determine the force act- 
ing on both the crank pin and 
wrist pin, as follows: 

Force acting along piston rod 

= Steam Press. X Piston Area 

150 X 0.7854 x 20? 
= 47,100 Ib 

This is a maximum force and oc- 
curs at the beginning of the stroke 
before steam expansion has started. 
All other values of this force 
throughout the length of the stroke 
are less because the steam pressure 
is decreasing in expansion and the 
force itself is applied at an angle. 

In order to illustrate a stress cal- 
culation, we have assumed a crank 
pin 6 in. in diameter and 6 in. long. 

The shear stress in the crank pin 
would be as follows: 

S, = Shear Stress = 

Force 
Cross sectional Area of Pin 
47,100 os ‘ 
07854 xg ~ 1670 psi 

The bending stress occurring at 
the base of the crank pin is calcu- 
lated as if the pin were a beam: 

F = Total force on pin = 47,100 1b 

W = Uniform load per inch = 
ae = 7850 Ib 


M = Bending Moment = 
Saf 141,500 in Ib. 


2 
3 
Z Section Modulus = =a = 
7 xX 6 
39 21.2 
S, = Bending Stress = 
Bending Moment 
Section Modulus 
141,500 _ : 
12 6680 psi 
As indicated above the bending 
stress is greater than the shearing 
stress and the pin would have to be 
made heavy enough to take this 
bending. For shock load, such as we 
have in a steam engine, I believe the 
6680 psi stress is too high to provide 
a proper factor of safety. I hope the 
crank pin on G.J.T.’s engine is 7 in. 


or over. 
Painesville, Ohio N. J. Brasx1 
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Calculations by Yavitch 


For THE solution of the problem, 
we need to know: 

1. The bore 

2. The wrist pin diameter 

3. The crank pin diameter 

4. Steam pressure at throttle. 
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G.J.T. supplies us with items 1 and 
4 only, therefore we must show him 
the method of computing the stresses 
and, to get the exact values, he will 
have to the substitute the exact size 
of his wrist and crank pin diameters. 


The accompanying sketch gives 
elevation and plan views of a con- 
ventional steam engine with all the 
essential parts. The position shown 
is just after the admission valve 
opens to admit steam into the engine 
cylinder. The small arrows show the 
force per unit area of piston which 
in our case is 150 lb, if the engine is 
noncondensing. If it is a condensing 
unit, say with a perfect vacuum, then 
the force acting on the piston per 
unit area is the sum of the throttle 
pressure and 14.7 or a total of 165 
lb. In the event of a back pressure, 
whatever value, then there will be a 
net force acting on the piston. The 
exact volume is between 165 and 
150. For our purpose we shall as- 
sume 165. In problems of stress one 
must assume less favorable condi- 
tions. 

P 

P total pressure (force), Ib 

p unit pressure, psi 

a area of bore, sq in. 

Substituting our values in (1), we 


get P = 165 T x (20)2 = 51,800 
or 52,000 lb in round figures. 


This force of 52,000 lb is trans- 
mitted to the wrist pin through the 
piston rod and crosshead, and 
through the connecting rod to the 
crank pin. At the crosshead, force 
P divides itself in two equal forces 
52,000 + 2 = 26,000 lb. The wrist 
pin is now subjected to a shearing 
stress. 

Now stress, S Force divided by 


area of pin = 26,000 +7 202, 


where ‘d’ is diameter of pin 
7/4 equals 0.7854 and the 26,000 be- 
comes 33,000. 
Assume l-in. diameter pin, the 
stress is 33,000 psi. This is too high. 
Assume a 2-in. pin, the stress is 
33,000 + 4 or 8 or 8,250 psi. And 


so on. 


For the crank pin, the value is 
double, since the total force of 52,000 
Ibs acts on the area. 


S = 52,000 + 0.7854 d* = 66,000 
Again, for in 1-in crank pin, the 
stress is 66,000, much too high for 
shear. For a 2-in. pin, it is 16,500 
psi. For a 3-in. pin, it is 7,330. psi. 
Philadelphia, Pa. Y. Yavirrcu 


Calculations by Dean 


IN THIS question, it was not stated 
whether engine was a center crank 
or an overhung crank engine, nor the 
sizes of the pins. In the case of a 
center crank engine, the whole 
crank shaft would have to be con- 
sidered, taking account of torque, 
stiffness to withstand the unbalanced 
pressure of the piston, the load of the 
flywheel, and so on. Crank pins, 


BUY REGULATION 





WHEN you spend money for a reducing valve, a tempera- 
ture regulator, a pump governor, or any other type of auto- 
matic valve, what you’re actually buying is regulation—not 
just a valve. 

Today it is important to pick the right valve the first time. 
Because, with the increased demand for all types of equip- 
ment, you may not get a second chance. 

It should be right 3 ways: 1) . . . to give you the regula- 
tion you need. 2) . . . to give you years of service. 3) . . . to 
require the least down-time for repairs. 

Foster Valves meet the requirements: 

1) . . . There’s a type and size of Foster Automatic Valve 
for every service requirement, so that you can 
get the regulation you need without makeshifts. 

2) . . . For more than 70 years Foster has been build- 
ing valves that stand up. Many have been in 
constant service for thirty years and more. 

3) . . . Foster Valves are designed so that when normal 
inspection and overhauls are required, accessi- 
bility makes the job quick and easy. 

Foster Engineers are qualified and ready to help you get 

the right valve. 
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wrist pins and journals of all kinds 
are not designed from the point of 
strength alone but are made of such 
a diameter and length that the unit 
pressure per square inch of pro- 
jected area (diameter times length) 
does not exceed a certain value, 
which has been found in practice to 
give quiet and cool running of the 
journal and bearing. That is, the 
unit pressure is kept low enough so 
that the lubricant is not squeezed out 
from between the journals and bear- 
ing. Generally this gives a journal 
larger than if designed for strength 
alone. 

In an overhung crank pin, the 
greatest stress is caused by the tend- 
ency of the pin to bend, and the 
stress is figured as if the pin were a 
cantilever beam of circular cross- 
section uniformly loaded. The pin is 
also in single shear. 

Let P = unbalanced pressure acting 
on the piston 

P = area of piston in square 
inches times steam pressure minus 
back pressure 

1 = length of crank pin in inches 

diameter of crank pin in 
inches 
Stress due to bending aa 
Stress due to 


single shear = Area of Pin 


In the case of the wrist pin, bend- 
ing action and shear also take place, 
but the pin is supported at both ends, 
so stress is figured as if the pin were 
a simple beam of circular cross sec- 
tion, uniformly loaded. . 
Stress due to bending Mir 
Stress due to P 

double shear =x Area of Pin 

Now, assuming a crank pin for 
G.J.T.’s engine say 7 in. in diameter 
by 7% in. long and his engine ex- 
hausting to atmosphere, with back 
pressure about 5 psig. 


= (150—5) X 0.7854 X 20 = 
45,550 lb unbalanced pressure 


Stress due to bending action = 
5.APL_ 5.1 X 45,500 X 7.5 _ 5981 ogi 
d3 7X7X7 
—— P - — 
areaofpin — 
45,550 
oo 1184 
0.7854 X77 ™ 


Now assuming a wrist pin, say 4% 
in. in diameter by 5 in. long of un- 
supported length in the crosshead: 


Stress due to bending ae Pl 


1.275 X 45,550 X 5 
y = 3187 
454545 a 


Stress due to shear 





Stress due to P 
double shear = ;~=—————;—— = 
2 X area of pin 


45,550 
Y __ = 1432 ps 
2X 0.7854 X45 45 Ps! 


Vancouver, B. C. Eric C. Dean 
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Waste Felt Scrap Generates 
Nearly Cost-Free Steam 


ENERATION of 15,000 to 20,000 
lb per hr of “nearly cost-free” 
steam by a manufacturer of felt base 
floor coverings has been made pos- 
sible through the burning of waste 
scrap, F. C. Messaros, chief engineer 
of the American Engineering Co., 
told The American Society of Me- 
chanical Engineers at its 1950 annual 
meeting in New York in December. 
Mr. Messaros described the refuse 
burner in operation at the Philadel- 
phia plant of the Sloane-Blabon 
Corp. It is a furnace consisting of 
a primary and secondary unit, burn- 
ing coal in one and waste in the 
other, the combined gases being con- 
ducted through a common boiler. He 
said he believed this to be the first 
furnace where asphalt-saturated felt 
scraps are burned as the refuse fuel 
in a two-stage furnace, particularly 
in conjunction with spreader stoker 
firing. 

Within recent years more and 
more attention has been directed 
towards utilizing combustible waste 
for power generation. As the cost of 
basic fuels has increased, more 
methods have been devised for 
burning these cost-free wastes, at 
the same time getting rid of a costly 
disposal problem. 

Many waste products have been 
burned. They include coal dust, coke 
breeze, black liquor, cork, jute and 
wood wastes, sawdust, bark, paper, 
spent hops, bagasse, cereal wastes, 
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corn cobs and leather scrap. The 
author predicted that there will un- 
doubtedly be a greater use of such 
substitute fuels in the future. 


Felt Waste Makes Good Fuel 


A study of the make-up of the 
scrap at Sloane-Blabon shows that 
its constituents favor its use as a 
fuel. In reality it is felt base, satu- 
rated with asphalt on which protec- 
tive and decorative paint coatings 
have been applied. The usual felt 
base contains approximately 50 per 
cent wood pulp, 14 per cent rag 
stock and 36 per cent newsprint. 
Specially selected blown asphalt is 
used as the impregnating material. 

The outstanding features of as- 
phalt-saturated felt waste are its low 
moisture, high volatile and high 
calorific value. Its low moisture con- 
tent eliminates the need for ignition 
arches commonly used in burning 
high-moisture waste. Its high-vola- 
tile content requires special atten- 
tion, and adequate turbulence must 
be provided to obtain efficient, 
smoke-free combustion. 


Two-Stage Furnace More Effective 


During the post World War II 
period of modernization and expan- 
sion of the Sloane-Blabon plant, it 
was decided to replace the existing 
separately-hand-fired scrap burner 
with a two-stage furnace. 


i 
Hy 


STOKER |! 


FURNACE | ; 


Sectional front 
elevation of steam 
generator at Sloane- 
Blabon Corp. with 
two-stage furnace 
for burning coal on 
spreader stoker and 
waste felt scrap by 
hand firing. Boiler 
is two-drum vertical 
type unit 


Such an arrangement would be 
more effective, for initial gasifica- 
tion and partial combustion of the 
scrap would take place in the first 
stage, and combustion of these gases 
would be completed in the second 
stage. The gases of both scrap and 
coal would then enter the common 
boiler. 

Moreover, if the secondary or coal 
furnace were mechanically charged 
and automatically controlled, swings 
in load could be easily handled. 
Furthermore, costly shut downs and 
light-offs would be prevented, for, 
if no scrap were available, coal alone 
would carry the load and, if scrap 
were available, the two could be 
fired simultaneously. 


Spreader Stoker for 
Secondary Furnace 


A spreader stoker is used, equipped 
with dump grates and with three 
chain conveyor type coal feeders. 
The chain feeder delivers coal to an 
overthrow rotor of spiral-type design 
which, due to its curvature, is de- 
signed to distribute coal evenly 
throughout the furnace, to handle 
coal high in moisture and permit 
low coal burning rates when burning 
scrap. The unit is equipped with 
cinder and fly ash reinjection equip- 
ment as well as overfire air nozzles. 

After considerable experimenta- 
tion, mechanical feeding was ruled 
out for the primary furnace because 
the preparation of the scrap proved 
to be too difficult and hazardous to 
personnel. 

The primary or scrap furnace is 
approximately 8 ft 8 in. wide and 
12 ft deep. The furnace is water 
cooled on side wall and roof. Front 
and rear walls are of refractory con- 
struction. The unit employs manu- 
ally-operated dump grates having a 
projected grate area of 97 sq ft and 
furnace volume of 1250 cu ft. 

Preheated primary air at 300 F is 
used under the scrap burner grate 
as well as under the coal burning 
grate with separate damper regula- 
tion to each. Partial separation of 
the scrap burner and stoker furnace 
is accomplished by ‘a water-cooled 
curtain wall, refractory covered to 
a height of approximately 4 ft above 
the grate level. 

Curtain wall tubes are widely 
spread to permit the scrap burner 
gases to pass into the stoker furnace 
without restriction. Due to physical 
conditions in the region of the boiler 
unit, the scrap is charged at the rear 
of the setting through two large 
openings each 32 in. square and 
equipped with vertical lift doors. 


Savings Justified Capital Investment 


It is estimated that at least 15,000 
to 20,000 lb per hr of steam, repre- 
senting 17,9000 lb to 23,800,000 Btu 
reclaimed per hour, can be and has 
been generated by burning scrap 
alone. The economic advantages of 
generating 15,000 to 20,000 Ib per hr 
of nearly cost-free steam are ob- 
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vious. Needless to say, the savings 
in fuel consumption alone have more 
than justified the capital investment. 
Also deserving of comment is the 
saving in initial cost realized on a 
combined furnace of this type over 
two separate furnaces, each built for 
the burning of their respective fuels. 
—Paper No. 50-A-63. 

SMOKE AND FLY-ASH 

TECHNOLOGY is now available to 
practically eliminate smoke and 
handle most of the fly-ash problems 
in air-pollution. Hamnett P. Munger, 
in charge of air-pollution research 
at Battelle Memorial Institute, 
Columbus, Ohio, told the 1950 annual 
ASME meeting. Close coordination 
between public officers, industry 
and research organizations is re- 
quired for the most rapid progress 
in solving this problem. 

Only within the past five years 
have studies of methods for re- 
ducing air-pollution been intensified, 
due to public interest on a national 
scale. Several millions of dollars 
are spent annually for research in 
this field 

It is the public who will pay for 
the cleaner air that it breathes; 
much of the cost will be recovered 
by lower crop and property damage 
and better living conditions 

Plant by Plant Analysis 

Each industrial plant problem 
must be analyzed individually to 
secure the most economical solution 
to the problem 

The same factors must be studied 
for a community or metropolitan 
area as for a single plant. Here the 
problem is made snore complex by 
the many sources of contaminants 
and by the fact that the air is three 
dimensional. Many of the newer 
techniques are directed at solving 
this type of problem. Even in a com- 


munity survey it is necessary after 
studying the over-all conditions, to 
work out the details of reducing air 
contaminants plant by plant. 

Latest improvements in collecting 
equipment have been in the newly 
designed mechanical separators, 
both wet and dry, and the Venturi 
scrubber. In the Venturi scrubber, 
the water droplets are broken into 
a very fine mist. This mist is formed 
by the high velocity of the effluent 
gas, passing through the Venturi 
portion of the collector. These very 
small droplets wet and absorb very 
small particles by the Brownian 
movement in the air. 

Greatest need of the present air- 
pollution control program is to find 
lower cost methods for removing 
the smaller particles from effluent 
gases. 

Measurement of Dirt Fall 

A new device has been developed 
at Battelle which determines the 
amounts of dirt fall while the wind 
is blowing in various directions. 
Placed in a heavily industrialized 
area, it is expected to be useful in 
locating the direction from which 
large quantities of dirt come. 

Newer techniques of study make 
possible the determination of the 
concentration of air contaminants at 
various altitudes as well as at 
ground level. 

Techniques using Kytoons, or 
kite-ballons, not only permit the 
measurement of wind velocity and 
direction up to 500 ft and higher, 
but also allow the sampling of gases 
and particulate matter at the same 
height. Meteorological observations 
at chimney-top level and higher are 
important, and may also be taken 
by this method. 

A low-velocity wind tunnel has 
been used to investigate the part 


FIGURE 6. PARTICLE SIZE OF INDUSTRIAL AEROSOLS AND EQUIPMENT FOR 


CLEANING GASES 


Fig. |. Particle size of industrial aerosols and 
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ing gases 


Fig. 2. Skyhooks—technical name Kytoons— 
for holding instruments up in the air to 
make measurements of gases, dust and so on 


that building design, stack height, 
gas velocity and wind velocity play 
in controlling the path of the smoke 
from the stack. 

Most of the work in sampling air- 
borne contaminants has been di- 
rected toward the determination of 
the amount and properties of aero- 
sols present. 

Among the newer developments 
has been an adaptation of the Ven- 
turi scrubber for collecting small 
amounts of airborne contaminants 
from large volumes of air. From 
these methods for sampling and 
determining the properties of aero- 
sols, one may be selected which will 
be suitable for nearly any of the 
contaminants encountered in in- 
dustry. 


A Continuous Aerosol Analyzer 

Equipment for continuously meas- 
uring both “light” and “dark” 
aerosol concentrations in the air is 
in the design stage. If there is a 
demand for such equipment, it 
could be developed rapidly. 

Using this continuous aerosol col- 
lector, it will be possible to obtain 
the variation of the total aerosols 
present throughout the day and 
night. It may also be possible to 
differentiate between the “dark- 
colored” aerosols, which are tarry 
or carbonaceous particles, and 
“light-colored” aerosols, which rep- 
resent fly-ash and similar materials. 
With the continuous collector, it 
may be also possible to correlate 
wind direction with aerosol concen-* 
tration. 

“SWEAT-COOLING” OF 
ROCKET AND JET ENGINES 

“SWEAT-COOLED” rocket and jet 
engines capable of higher speeds 
than ever may be in the offing for 
the U. S. 

Rocket and jet engines are being 
pushed to such high capacity these 
days that one of the big problems is 
maintaining surfaces cool enough so 
that the metals will not be heat- 
damaged. “Hotter” engines are de- 
sirable however, because higher gas 
temperatures mean greater speeds 
and better fuel efficiency in jet en- 


February, 195i —POWER ENGINEERING—Chicago, Ill. 





SdWNd 110 ON! e sazgonaga agadS 4vaD WAOM ° SdWNNd TVYONAIAINIS 
SAOSSIAMNOSO ANY SAIMOTE TVONAIALNIO ° Sava5D TVOI1SH e SINIGaNL 


‘[‘'N‘'? NOLNAAL “OO ANIGCUNAL WYSLS TYAY'I Id 


©6-48-Szs! 


HIV4I Wd9 OOZL 
SISd OO9L 














IDINIIS JANSSIYd HOIH 804 
SdWNd 0334 JdAL 1398V9 








gines, Allan P. Colburn, provost of 
the University of Delaware, told the 
ASME at its 1950 annual meeting. 

Many cooling methods are under 
consideration and one of the means 
being studied is “sweat-cooling.” 
In sweat-cooling liquid is forced 
through the metal, either through 
transverse holes or porous parts of 
the metal. The liquid then vaporizes 
on the hot surface of the metal. 

Calculation of heat transmission 
involves diffusion of the vaporized 
liquid counter to the direction of the 
conduction of heat. 


Alternate Cooling Methods 


The effect of the vaporized liquid 
on the surface friction also involves 
an important factor to be studied. 

Provost Colburn cited an alterna- 
tive cooling means. This is by use 
of a liquid used well below its boil- 
ing point. Since the metal surface 
may be well above the boiling point 
of the coolant, local boiling is in- 
volved. 

A great deal of work is under way 
at the National Advisory Committee 
for Aeronautics on heat transmission 
to turbine blades and means for 
cooling them. They may be cooled 
by internal coolants as air, water, 
or other liquids, but problems of 
superimposed free and forced con- 
vections are encountered. 

Another possibility for securing 
higher fuel efficiency is by the use 
of very efficient heat exchangers. 
Much work is under way in this 
direction. 


ECONOMIC, SOCIAL TRENDS 
INTENSIFY IMPORTANCE OF 
COAL LOGISTICS 


The importance of the coal han- 
ling system in power plant design 
has been intensified by economic 
and social trends in a large measure, 
and by progress in over-all plant de- 


sign, Frank W. Lovett, engineer, 
Power Plant Equipment, Link-Belt 
Co., declared before the 1950 an- 
nual meeting of the American Soci- 
ety of Mechanical Engineers in New 
York. 

Among today’s problems are: 
handling coal at larger hourly rates 
to serve the greater generating 
capacity of individual stations; the 
currently poorer grades of coal; pro- 
viding larger reserve coal storage 
because of the uncertainties of the 
coal supply; higher labor costs and 
the difficulty of obtaining men at 
any price; effective means of con- 
trolling dust to provide better 
housekeeping. 

It is important also to plan the 
coal handling system in the earliest 
studies for a new power plant. In 
fact, even the site for a large central 
station cannot be selected with as- 
surance until the logistics of han- 
dling coal are determined. Consider, 
too, that coal handling systems for 
today’s central stations cost between 


$3.00 and $5.00 per kw of installed 
capacity. 

Mr. Lovett covered all phases of 
coal handling equipment from un- 
loading station to power plant 
bunker and furnace, and to and 
from reserve storage pile. 


CONSERVATION MEASURES TO 
AID MOBILIZATION 


As part of an all-out drive for 
conservation in the field of mobiliza- 
tion planning, the National Security 
Resources Board will re-create a 
Conservation Coordinating Commit- 
tee such as operated during the last 
war. 

Howard C. Coonley, chief con- 
servation planning specialist for the 
NSRB, told the 1950 Annual ASME 
meeting that W. Stuart Symington, 
NSRB chairman, agreed to the cre- 
ation of the conservation committee 
under the chairmanship of the 
NSRB several weeks ago. The role 
of the committee will be to initiate 
and develop broad unified programs 
of conservation in the mobilization 
effort. 


The committee will include repre-. 


sentation from all three divisions of 
the Department of Defense, the 
Munitions Board, the National Pro- 
duction Authority and other Gov- 
ernment departments and agencies 
that have a major concern with ma- 
terials, facilities, manpower and pro- 
duction— a total of 19 departments 
and agencies. 


Need Enthusiastic Approval 


Setting up of this coramittee was 
the most important activity that will 
be undertaken by the National Se- 
curity Resources Board in the vital 
field of conservation. Conservation 
is not an American characteristic; 
we lack a spirit of thrift. However, it 
should not require a war or even a 
threat of war to make us aware of 
the necessity to save. Our people 
have ingenuity, adaptability and 
driving power, but we are not by 
nature accustomed to make much 
out of little to see how far we can 
stretch the cloth which is within 
easy reach. 

Important Ingredient 


In the present crisis, said Mr. 
Coonley, conservation is the ingredi- 
ent that will expand the output of 
our mills and our machinery, that ur- 
gently important additional amount 
which is needed to take care of 
civilian as well as military require- 
ments, and thereby safeguard our 
republic and assure the survival cf 
the democratic nations of the world, 
whether our destiny be the terrors 
of another war or the blessings of 
long years of peace. 

Conservation in mobilization plan- 
ning may be divided into six broad 
categories, he said. They are: stand- 
ardization, specifications and simpli- 
fication; measures to determine and 
safeguard supplies of critical mate- 
rials; development of substitutes 
wherever necessary and possible; 


salvage and savings at the source; 
cataloging of supplies under a sys- 
tem of standard identification to 
avoid duplication and waste; inter- 
national cooperation in conservation 
measures. 

The NSRB is giving “every en- 
couragement” to the Standards 
Agency of the Munitions Board in its 
work of reviewing several of their 
standards for drawings and drafting 
room practices and planning an ex- 
pansion of these standards. 


RAILROAD FUEL CONSUMPTION 
REDUCED 16.4°/, WITH 
DOUBLE-SCREENED COAL AND 
BURNING OF CINDERS 


SUBSTANTIAL savings in railroad 
fuel consumption can be effected by 
the use of double-screened coal and 
the burning of locomotive cinders, 
but when both methods are used in 
combination the reduction in coal 
consumption may be as high as 16.4 
per cent. This was reported to the 
1950 annual meeting of the ASME. 

Since the application of the stoker 
to the coal-fired steam locomotive, 
the firing rates on the locomotive 
have been increased to values far in 
excess of the rates at which coal is 
generally burned. In a paper on the 
collection and burning of locomotive 
cinders, three fuel engineers of the 
Battelle Memorial Institute, Colum- 
bus, Ohio, said these high rates of 
firing have resulted in high rates of 
cinder emission from the stack 
which, when measured in terms of 
heat lost, may amount to as much 
as 40 per cent of the heat contained 
in the coal fired. Both from the eco- 
nomic and the nuisance viewpoints, 
this emission of solids is undesirable, 
the authors declared. 

They were Bertrand A. Landry, 
supervisor, John M. Allen, research 
engineer, and Elmer J. Boer, assist- 
ant supervisor, all of Battelle Memo- 
rial Institute. 


Stack Emission Reduced 


Standing tests with a Norfolk 
and Western Railway locomotive, 
equipped with a cinder collector de- 
signed at Battelle, were conducted to 
determine the percentage collected 
and the percentage burned when re- 
turned to the firebox. Results in- 
dicated that an average of 80 per 
cent of the cinders are separated 
from the flue gases and about half 
of the reinjected cinders are burned. 
The greater part of these cinders 
burn in the bed, releasing their ash 
on the grate. 

At the highest rate of burning, 
fuel consumption was reduced 10.5 
per cent and the stack emission was 
reduced 55 per cent by collection and 
reinjection of cinders from the re- 
sultant size coal. Substitution of a 
double-screened coal for the result- 
ant size gave, with collection and re- 
injection, an over-all reduction in 
fuel consumption of 16.4 per cent and 
a reduction in stack emission of 65 
per cent. 
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Why Pay for Corrosion... 


“Prevention 
is Cheaper 


jen ECONOMIC FACTORS fail to justify more comprehensive water treat- For a factual discussion of the new 
Allis-Chalmers No. 160 Series Cor- 


ment, protect your steam-condensate system from COz corrosion with Allis- ; ne! ; ‘ 
Chalmers No. 160 Series Corrosion Inhibitor. This material, designed to vaporize a ae ar sale cee 
and condense with the steam, neutralizes condensate where and when it forms — nearby Allis-Chalmers Office. Rep- 


whether in the low pressure turbine stages or in the steam and condensate piping. resentatives there will arrange to 


Ammonia, released from some corrosion inhibitors and actually mixed into have your problem brought before 
an Allis-Chalmers water condition- 


others, is not present in No, 160 treatment. For this reason it may be fed into - ee 
. ; ; , SP ing specialist, 
systems with brass and bronze fittings without fear of expensive deterioration. 

. . . . . . . Feeseecesentseneeaaeaeneaur f 
Relatively inert chemically, it permits feeding with phosphate, sulfite or other : 
supplementary materials at any point in the system, ae wi 

ae ; ilwaukee s. 
No. 160 Series Corrosion Inhibitor may be the answer to your problem if ; 
deterioration of your steam-condensate system or steam using equipment is high. a 
: , . ‘ . . Please send me bulletin 25X7582. 
Corrosion testing equipment is available through Allis-Chalmers for an accurate 
check on deterioration “before and after” treatment. Find out for yourself how 
much protection — or a lack of it — will cost you. 


ALLIS-CHALMERS <°, — 


Water Conditioning #S 
VY EQUIPMENT CHEMICALS SERVICE : 
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Economics of Fuel Gas from Coal, by 
Battelle Memorial Institute, John F. Foster 
and Richard J. Lund, Editors. First Edi 
tion; 289 pages; size 6', by 9'4 in.; cloth, 
published by McGraw- Hill Book Company, 
330 W. 42nd Street, New York ms Se 
1950; price $5.00 

This book reports in detail a study and 
an intensive survey of the production of 
fuel gas from coal covering both the 
technical and cost factors concerned, to- 
gether with comparative cost data on other 
fuels, such as natural ges. This study wes 
carried out by Battelle Memorial Institute 
as an assignment from the Gasification 
and Carbonization Committee of the Tech- 

Advisory Board of Bituminous Coal 

Inc., the research agency of the 

bituminous coal industry The primary 

objective of the survey was to provide 

background information that would be use- 

ful in appraising proposals for sponsorship 
of gasification research by BCR 

Some people may be a bit surprised at 
the conclusions the authors draw from 
this survey but they certainly will not sur- 
prise most engineers. In Chapter 15 of the 
book, a long and detailed analysis sum- 
marizing all the factors involved, the 
authors conclude “that fuel gas produced 
at the mines by the cheapest known meth- 
ods and piped to consuming centers cannot 
compete with natural gas piped d‘stances 
four or even six times as far. This con- 
clusion is based on a review of technicrl 
and economic factors relating to new coal- 
gasifying techniques and to the competi- 
tive fuel picture Furthermore. it ap- 
pears likely that this situation will prevail 
for some time. The spread between present 
costs of natural gas in large consuming 
centers and estimated costs of fuel grs 
from coal is now great. Natural-gas prices 
at the city gate would have to double at 
least before the competitive level would be 
reached. Moreover, there appears to te 
little chance that gasification of coal can 
compete with either heavy or light fuel 
oll at 1948 prices.” 

On the other hand, producer gas may be 
on the threshold of a comeback. In the 
first place, it cost less in 1948 than fuel 
oil—heavy or light. In the second place, 
it assures a steady supply of fuel gas 
This is important in times when interrup- 
tions of natural gas during severe winter 
weather must be expected and the long- 
term supply of fuel oil is uncertain.” 

These conclusions are all explained and 
analyzed in considerable detail with com- 
ments on costs of various fuels, costs of 
transportation, manufactured gas versus 
other fuels, a discussion of the interest of 
the coal industry in gasification for pipe- 
line transportation, and details of the 
research by others in this same field 

In order to reach these conclusions, the 
authors begin, in Part I of the book, with 
discussions of types and characteristics or 
fuel gases, production and use of manu- 
factured gas and producer gas. This is 
followed in Chapter 4 by a discussion of 
the problems of the manufactured gas 
utility, such as the use pattern of manu- 
factured gas, the various kinds of gar 
manufactured, cost of Tay fuel, the prob- 
lem of peak loads 

Chapter 5 treats the subject of water 
gas in detail, including the various German 
gasification processes 

Chapter 6 discusses pipeline gas; Chap- 
ter 7, underground gasification of coal; 
Chapter 8, production of oxygen and 
Chapter 9, current research on synthetic 
fuel 

In Part II of the book on economic as- 
pects of fuels, we find Chapter 10 devoted 
to petroleum—supply, demand and prices; 
Chapter 11, natural gas—supply, demand 
and prices; Chapter 12, coal prices—past, 
present and future; Chapter 13, cost of 
transporting energy; Chapter 14, nuclear 
energy as a source of electrical power; and 
Chapter 15, summary and conclusions re- 
ferred to above. The data in the various 
chapters are presented by various authors 
in collaboration with the two principal 
editors, and the conclusions reached and 
opinions expressed are necessarily theirs 
They are all members of the Battelle staff 

To sum up, the book contains a great deal 
of information on fuel costs and costs of 
transporting fuel that is not available else- 
where and the book should be especially 
valuable to any reader interested in analy- 
sis of future fuel costs in specific situa- 
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tions. Since the power engineer so fre- 
quently has to answer the question “Will 
it pay?” he will find this book a mine of 
information on his present and future fuel 


situation 
. . . 


Steam Turbines, by Edwin F. Church, Jr. 
Third Edition; 531 pages; illustrated; size 
6'4 by 9% in.; cloth; published by Mc- 
Graw-Hill Book Company, 330 W. 42nd 
St., New York 18, N. Y.; 1950, price $6.00. 

This is the third edition of a standard 
text on this subject and here too, as in 
so many new editions, the developments 
of recent years have necessitated an almost 
complete rewriting of the original text. In 
this case, many of the drawings and photo- 
graphs in earlier editions represented 
practice now obsolete and these have been 
replaced with examples of modern design 
and construction 

Among the topic additions and enlarge 
ments in the new text, are a more general 
treatment of steam turbine biading 
theory and performance with various de- 
grees of reaction; variations of fluid flow 
through nozzles and blades at different 
radii; twisted blades; elementary aerody- 
namic theory and its application to the 
design of turbine parts; effects of sonic or 
near-sonic velocites on the flow in tur- 
bines; vibrations; forms taken by turbines 
due to differences in steam and exhaust 
conditions; magnitude of output and use 
applications; forms taken by turbine struc- 
tural elements and materials used to meet 
the special requirements of high steam 
pressure and high temperature; high speed 
of rotation and large capacity; forms of 
governors suitable for turbines of various 
types and sizes, and performance data 
covering a wide range of sizes and tyres 
of turbines 

Because it is difficult for students to 
visit turbine manufacturing plants to study 
details of design and construction, the au- 
thor has included a large number of draw- 
ings and photographs showing these details. 
This book is designed as an intermediate 
textbook for those who have had prepara- 
tion in thermodynamics and mechan'cs 
equivalent to that of junior or senior 
students in engineering colleges 

The subject is covered under the follow- 
ing chapter headings: 1—Types and Char- 
acteristics; 2—Steam-Turbine Cycles; 3 
Flow of Steam in Nozzles; 4—Nozzle pro- 
portions and tests; 5—Impulse-Blading 
Velocity Diagrams; 6—Impulse-Blading Pro- 
portions; 7—Reaction-Blad ng Velocity Dia- 
grams and Blading Proportions; 8—Effects 
of Use, Capacity, Speed and Steam Condi- 
tions on the Arrangement of Turbine Ele- 
ments; 9—Aerodynamic Considerations; 10 

Elements of Supersonic Flow; 11—Vibra- 
tions; 12—Structural Elements, Materials 
and Stresses; 13—Losses; 14—Efficiency, Re- 
heat Factor and Condition Line; 15—Out- 
put Variation and Governing; 16—Turbine 
Performance; 17—Design 

At the end of the book are given a 
number of problems referring to each of 
the chapters, a list of references for each 
chapter and a good index. For those who 
wish to study blading design, the chap- 
ters devoted to these subjects are well il- 
lustrated with velocity diagrams and the 
mathematics for calculating blading is 
given in detail 

. . . 


Fuels and Combustion Handbook, Edited 
by Allen J. Johnson and George H. Auth 
First Edition; 915 pages; size 61, by 9'4 
in.; flexible binding; published by McGraw- 
Hill Book Co., 330 W. 42nd St., New York 
18, N. Y¥.; 1950; price $12.50. 

This volume was, in effect, compiled from 
some 450 major references with the per- 
mission and co-operation of their authors 
and copyright owners Every effort was 
made to use the most recent articles avail- 
able with full consideration for their 
value. As a result, over 50 per cent of the 
material presented here is less than 5 
years old, and over 80 per cent is less than 
10 years old. Accordingly, these data may 
be assumed to represent current accepted 
practice. The objective of this handbook 
is to present comprehensive factual data 
over the full range of commercial fuels for 
study by practical engineers, students of 
fuel and all others having an interest 
in the selection or use of fuels or fuel 
utilization equipment of any type. 

Section 1 of the book takes up Solid 
Fuels, their sources and reserve, their gen- 
eral characteristics, details of Pennsylvania 
anthracite and other anthracite coals; bi- 
tuminous, subbituminous and lignite; peat, 
wood and agricultural wastes, and manu- 
factured solid fuels, cokes and briquettes. 

Section 2 deals with Liquid and Gaseous 
Fuels and Miscellaneous Sources of Heat 
and Power. It discusses petroleum, colloi- 
dal and shale fuels and synthetic fuels, 
gaseous fuels and miscellaneous sources 
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such as electricity, water power, wave 
wer, wind power, solar heat, thermal 
springs, thermit and atomic energy. 

Section 3 deals with combustion of fuels, 
calculation of heat balances, draft and 
chimneys and smoke and other combus- 
tion rejects, including slag. 

Section 4, one of the most important in 
the book, deals with the selection of a 
fuel, such as the design approach for a 
fuel burning plant, factors in the purchare 
of coal, coal specifications, cost of fuel 
and electricity in various industries 

Section 5 covers Preparation of Coal for 
Utilization, such as chemical treatment of 
coal and coke, and coal dewatering and 
drying, also the crushing and pulverization 
of coal. 

Section 6 covers Fuel-Handling Methods, 
including handling and storing of solid 
fuels and liquid and gaseous fuels. In this 
chapter, as in the others, considerable 
emphasis is placed on the methods suit- 
ale for small as well as large plants. 

Section 7 covers heat transfer and insu- 
lation, boilers and steam generators, 
fundamentals of furnace design, methods 
of firing solid fuels, firing liquid and gas- 
eous fuels, some non-steam-making uses 
of fuel 

Section 8 is a general section on boiler 
measurements and tests. 

Throughout the book the attempt is 
made to deal with all the foregoing sub- 
jects in the most practical manner as they 
concern the practicing engineer. 

By bringing together in one volume a 
great deal of the recent practical data on 
fuel burning, the authors have performed 
a distinct service to the field, it seems to 
us. For example, we note they include 
some little known tables on furnace vol- 
umes, presented a couple of years ago be- 
fore the Midwest Power Conference, that 
have appeared only in the Proceedings of 
that conference. Specific data on types of 
equipment available for burning various 
fuels are tabulated im a practical way. 
Performance curves of hrt boilers, a widely 
used type, should prove extremely useful 
and similar curves are given for three-pass 
water-leg boilers, three-drum boilers and 
other types, showing boiler rating in per 
cent, exit gas temperature and draft lors 
There are interesting coal selection charts 
for stationary steam generators, nomo- 
graphic methods of computing heat bal- 
ances, and complete data on all types of 
fuels. There is an absolute minimum of 
theory and mathematics and the book is 
very well indexed 

. . . 


The Integrated Power System, by Philip 
Sporn. First Edition, 157 pages, size 5%, 
by 8'4 in.; cloth; published by the Mc- 
Graw-Hill Book Co., Inc., 330 Fourth Ave- 
nue, New York, N. Y.; 1950; price $4.00 

This little book by the president of the 
American Gas and Electric Service Corp 
promotes what he calls the integrated 
power system as the basic mechanism 
for electrical power supply. During the 
past several decades, there has grown a 
progressive awareness of the role of elec- 
trification and of electric power in advanc- 
ing the welfare of modern society. At the 
same time there has developed a much 
clearer understanding of the true function 
of electrification and electric power in any 
modern, social, economic system 

In this book Mr. Sporn discusses the 
fundamental social and economic objec- 
tives of an integrated power system, and 
also the technical basis and requirements 
for such a system. Mr. Sporn’s book is 
the outgrowth of more than 30 years in the 
study, analysis, development, building and 
operation of power systems. It is intended 
to present the basic principles, the com- 
ponents, the economic advantages, disad- 
vantages and limitations of the integrated 
power system as a basic mechanism for 
power supply. The validity and soundness 
of Mr. Sporn's proposals is brilliantly re- 
flected in his summary concerning the op- 
eration of his own system as an integrated 
system. By the reduction of losses and by 
the increased efficiency of the stations and 
equipment, Mr. Sporn shows that com- 
pared to the national average, the Ameri- 
can Gas and Electric Co. will save 2,650,000 
tons of coal in 195 

The book should find interest among tech- 
nical students and power system execu- 
tives and engineers throughout the entire 
electric power eneny: 

. 
Capacitors r Industry, ‘by W. C. Bloom- 
. M. gg he and 
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There are two things engineers never 
seem to get tired of discussing—one of 
these is entropy and the other power 
factor. Untold thousands of words have 
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power plant needed a water cooling tower for steam 
condensing. A Conventional Mechanical Draft Tower 
could handle the heat load—but that type of tower fell 
short when they considered operating efficiency 

The MARLEY “DOUBLE-FLOW” cooling tower 
met all their exacting requirements because its exclu 
sive design offers maximum efficiency by accelerating 
the effective rate of heat transfer by means of perfected 
air-water flow. It effects maximum savings over a longer 
service life—in water, power, cleaning and all other 
operating costs. Its water distribution system is entirely 
external with all parts accessible for easy, frequent 
checking and cleaning 

For these reasons a two-cell MARLEY “DOUBLE- 
FLOW” cooling tower was selected to meet the initial 
water cooling requirements of this electric power plant 

When they learned, by first hand knowledge, of 
the many other quality features such as rugged con 
struction . .. mechanical equipment designed and built 
for cooling tower use exclusively .. . two independent 
cooling cells for each fan nail-less redwood filling 

.. more drift eliminator area . and performance as 

guaranteed . they were delighted they had selected 
MARLEY “DOUBLE-FLOW” 

Naturally, MARLEY was called in to furnish an 
other “DOUBLE-FLOW” cooling tower when they en- 
larged their facilities. 


CooLinG Towers—DriCoo.ers 
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Every power plant has its own cooling problems 
So does every oil refinery and chemical plant. In fact, 
every industry has cooling problems. Your problem 
may be entirely different. And, it takes experienced 
application engineers to know which cooling tower or 
DRICOOLER will serve you best 

Talk over your cooling problems with MARLEY 

let us help you. MARLEY engineering service offices 
are located in 42 principal cities. Our services for con 
sulting or estimating are available without obligation 


MAIL THIS COUPON TODAY eT ana 
The Marley Company, Inc., Kansas City 15, Kansas 


I'd like to know more about DOUBLE-FLOW Cooling Towers. 
Please send FREE Bulletin DF-50. 
] Have Engineer call, at no obligation to us, to discuss our water 
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| cooling needs. 
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Company Name 
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The bearings 
of these 40,000 
KW turbine 
generators are 
insured against 
bearing failure 
by Bowser oil 
%. conditioners, 


THESE © ENEMIES 
OF TURBINE OIL NOW.... 


- Turbulence 
Air Entrainment 


4. Heat 
5. Metallic Contact 


Moisture Contact 6. Removal of Inhibitors 


When turbine bearings “stay-on-the- 
job,” costly shutdowns are avoided and 
less standby equipment is required. 

* e * 


Write today for your copy of this new 
bulletin on the improved Bowser 
method for conditioning turbine oils. 


BOWSER, INC., 1351 Creighton Avenue, Fort Wayne 2, Ind. 


LIQUID CONTROL SPECIALISTS SINCE 1885 | 
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been written on both subjects, innumer- 
able papers and books have been published, 
but there always seems room for one more 
and for another point of view. 

This is a book about power factor, even 
though it does not have the term in the 
title, and it is a very excellent book on 
power factor. In fact, for the practical 
man's money, it is one of the best that 
has come to our attention in a long time. 
The reason it is good is because it contains 
numbers. It tells exactly how you about 
this business of improving power factor by 
the installation of capacitors, or static con- 
densers, as they "sed to be called, by means 
of worked-out examples. 

Written by four engineers, two connected 
with the General Electric Co. and the 
others with the Trumbull Electric Mfg. Co., 
who have spent a considerable portion of 
their lives in the design and installation 
of capacitors, they don’t have to call on 
their imagination for their subject mat- 
ter. They have had plenty of experience. 
They tell you in the beginning why ca- 
pacitors are used, basically, of course, to re- 
duce power costs. Then they go on to 
tell you why 2 plus 2 does not make 4. 
It doesn’t! 

What is wer factor? They tell you that 
also. Simply, effectively, without much talk 
about wattless currents. Their approach 
to the subject is based on the simple fact 
that there are two types of current in a-c 
circuits — power producing current and 
magnetizing current. Kilovars and kilo- 
watts are explained simply and again in 
terms of numbers—actual values, actual 
examples 

Before you get to Chapter 3 you know 
how to improve power factor. You have 
been shown how to calculate capacitor 
values and you have been shown how 
these capacitors are actually installed. 

Prom there on you get into discussions 
of instruments for power factor studies, 
factors governing the location of capaci- 
tors, voltage improvement, power system 
losses, power factor rate studies, applica- 
tion of capacitors to motors and genera- 
tors, and many other things among which 
are automatic control equipment, a good 
chapter on specifications for capacitor 
equipments and ending with a chapter on 
capacitor installation and maintenance. 

e book is exceptionally well-designed. 
contains all the necessary graphs and tab- 
ulations for making calculations, and at 
the end there is an excellent bibliography 
of articles on the subject of capacitors and 
power factor correction. We cannot recom- 
mend this book too highly. 


The Primeval Atom, by Canon Georges 

First Edition, 186 pages, size 

514 by 734 in.; cloth; published by D. Van 

Nostrand Co., Inc., 250 Fourth Avenue, New 
York, N. Y.; 1950; price $3.00. 

This fascinating book by Canon Lemaitre 
is worthy of attention and study by all 
who are or have been interested in cos- 
mogonic hypotheses. Most of us in the 
business of producing and distributing 

wer are kept busy with the practical 
problems involved in the manifestation 
of the second law of thermodynamics in 
our engines and turbines. But it is good 
for our souls, or whatever ails us at times, 
to give a little thought to matters which, 
even if they must remain forever remote 
from our everyday lives, nevertheless offer 
the most fascinating field of speculation 
one can ever hope to indulge in. The 
second law of thermodynamics itself, of 
course, is one phase of this study. 

Medieval philosophers used to argue at 
length as to the number of angels that 
could balance on the point of a needle 
Satisfying as their speculations may have 
been to themselves, they were b 
little that could be called tangible. The 
speculations of the modern cosmologists at 
least are more worthwhile because their hy- 
potheses are based on the findings of 
physicists and astrophysicists who, armed 
with their great telescopes and spectro- 
scopes, penetrate the utmost depths of 
space, as well as the infinitesimally small 
confines of the atom. 

A generation ago the theories of Edding- 
ton, Jeans, Einstein, De Sitter, Lemaitre 
and others became well-known, if not al- 
ways well-understood, elements in the vo- 
cabulary of the intelligent layman. Theories 
of the structure of the universe were 
talked about to the extent that dogmatism 
in this field more or less disappeared 
People were ready to consider almost any- 
thing concerning the structure or mecha- 
nism of the universe, even if the 
complexity of the various hypotheses made 
it impossible for them to crystallize their 
thoughts on the subject. 

Today, with a much greater store of ma- 
terial knowledge at our command, 
knowledge which has emanated from the 
observatories and laboratories in an ever- 
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C. #. Wheeler CONDENSERS 


are self-cleaning by 


REVERSE FLOW 





End Downtime for Cleaning 
Maintain Constant Full Load 


Now you can end your troubles with 
clogged tube sheets. No longer need you 
shut down a steam condenser while a con- 
glomerate of refuse—vegetable, animal and 
mineral—is laboriously removed by slow 
hand methods. 


C. H. Wheeler has developed a simplified 
method for reversing the flow of cooling 
water in either single or divided water box 
condenser designs. Rapid reversal of cool- 
ing water flow effects a sudden change in 
temperature which shocks and dislodges 
marine growth. The physical force of the 
water flushes this and all other debris, 
including sand and muck, down the 
discharge. 


The self-cleaning reverse flow is accom- 
plished in new C. H. Wheeler condensers 
by built-in valves or sluice gates. A push 
button performs the flow-reversing opera- 
tion. What formerly took hours is now 
accomplished in a matter of minutes with 
no interruption in load. 


If you don’t need a new, integrally built, 
Self-Cleaning Condenser, C. H. Wheeler 
can apply the Reverse-Flow principle to 
other steam condenser installations by 
means of external piping and four-way 
valves. Your correspondence is invited. 
C. H. Wheeler is “Ahead in Condenser 
Development.” 





STEEL SHELL TUBEJET AIR EJECTORS 
MORE RELIABLE...SAVE SPACE 








Engineers’ fears of porous castings 


Sa] have led many to specify separate 


inter-after condensers with air 
ejectors. These fears are now 
totally dispelled with the new C.H. 
Wheeler Steel Shell Tubejet Air 
Ejectors. Designed originally to 
attain compactness for marine 
installations, thousands of these 
ejectors rendered outstanding serv- 
ice in World War II. This stream- 


lined version of the older design effects considerable savings in 
space and weight. They are being widely adopted for stationary 
power plant use. Available with either single or multiple 
element, two-stage type with combined surface inter-after con- 
denser. The coupon will bring you Specification 88, just re- 
leased. It shows preferred method of piping to control hotwell 
level in main condenser. 


Cc. H. WHEELER MANUFACTURING CO., 





THIS NEW CATALOG 
WILL BRING YOUR 
CONDENSER INFORMATION 


UP-TO-DATE 


C. H. Wheeler Mfg. Co., 
1802 Sedgley Ave., Philadelphia 32, Pa. 


COMPANY  ...-...ccceevee 


GD scttintecninsiieene 








Please mail me file material on C. H. Wheeler 
. 


( Self-Cleaning Condensers 


1802 SEDGLEY AVE., 


(CO Tubejets (Specification 88) 


PHILADELPHIA 32, PA. 
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ROTOJET Air-driven 
Motor Model 525 with 
swing-frame head 
and universal joint for 
2%" to 3” 1.D. curved 
tubes 


ELLIOTT COMPANY-ROTO DIVISION 


Newark 1, N. J. 


147 Sussex Avenue 
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increasing stream for a quarter of a cen- 
tury, we are in a much better position 
to evaluate cosmological hypotheses than 
we were 25 years ago. as a a 
vastly better es = 
theory, coupled with da rom e 4 
astronomical observatories, have supplied 
us with basic philosophical materi. at un- 
dreamed of in the 1920's 

Canon Georges Lemaitre is an old hand 
in this field. As Professor at the Universi- 
ty of Louvain, his writings have dominated 
cosmological literature for several decades. 
This latest work from his pen, therefore, 


|} must not be taken lightly. The Primeval 


Atom is a classic of theoretical science; 


| it presents a hypotheses that will influ- 
| emce theories of space for a long time 


| tough tube © 


deaning jobs 
EASY 


Power is the stuff thot mokes the new 
ROTOJET stand out from all other tube 





cleaners. It makes tough jobs ridiculously 

easy. Uses less air, too. Get a powerful, 
rugged ROTOJET, and no other 
cleaner will ever satisfy you Air 
or water-driven models for prac- 
tically ony size straight or curved 
tubes 





to come since ft combines cosmic rays, 
atoms, worlds and stars and the puzzle 
of quantum physics in such a way that 
in the end they converge into a theory 
of brilliant and rewarding interest. 

On the whole, this book, which is small 
as books go, is very understandable. Some 
of the concepts of the geometry of closed 
elliptical space will not be found easy for 
the non-mathematical reader but they can 
be accepted at face value and then the 
reader can go on to the interesting con- 
clusion which Canon Lemaitre draws. Le- 
maitre’s book, coming as it does almost 
at the same time as Littleton and Hoyle’s 
work in England, presents a 
points of view compared with those 
the English cosmologists, yet the hypoth- 
eses have many factors in common. 

The strange thing about Lemaitre’s con- 
cept is that our universe began as a single 
atom, The Primeval Atom. As he puts it, 
thermodynamic principles from the point 


| of view of quantum theory, may be s 


tated 
as follows: 1. Energy of constant total 
omount is distributed in distinct quanta. 

The number of distinct quanta is ever 
RA, If we go back in the course 
of time, we must find fewer and fewer 
quanta until we find all the energy of the 
universe packed in a few or even in a 
unique quantum. 

In all atomic processes, the notions of 
space and time are no more than statis- 
tical notions. They fade out when ere 
to individual phenomena involving but a 
small number of quanta. If the world 
began with a single quantum, the notions 
of space and time would altogether fail 
to have any meaning at the beginni 
They would only begin to have a sensible 
meaning when the original quantum had 
been divided into a sufficient number of 
quanta. If this suggestion is correct, the 
beginning of the world happened a little 
before the beginning of space and time. 

With this interesting beginning, Lemaitre 
carries you through the entire course of 
time and ends up with a definite figure 
for the radius of space. This, at the pres- 
ent time, amounts to about ten billion 


| light years. 
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COAL ANALYSES 
(Continued from page 73) 


based upon the presentation of the 
vendor. 

In order to illustrate the need for 
care in the selection of coals by the 
user, Fig. 7 is offered to show the 
annual depreciation of coal heat 
values and the corresponding in- 
crease in costs per million Btu re- 
ceived at a Dayton plant. 

Up until 1942 the annual average 
heat content of the coal was about 
13,670 Btu per lb as received. From 
then on the annual average dropped 
each year to about 12,700 Btu for 
1949. These analyses represent com- 
posite bunker samples, in which in- 
dividual sources are intermingled 
and unidentified. The enforced pur- 
chase of coal from many sources 
during this emergency period prob- 
ably caused much of this drop in 
quality. Carelessness in mine loading 
by many sources during this period 
of great demand undoubtedly low- 
ered the quality of many cars of 
coal. The quality of coal in ship- 
ments from high grade reliable 
sources dropped about 700 Btu com- 
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IN YOUR BOILER FEED PUMPING... 


Get H t H reliability 
at MEDIUM pressure 


with tow maintenance cost 
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Lower casing half of a Worthington 6-Stage Type 
UR Centrifugal Voiute Pump. Arrows point to joints 
protected by Worthington Elastic Seal Rings. 


ap Worthington Elastic Seal Ring construction 
(solid black areas) in a Type UX Pump. Flexible 
ond resilient, the Elastic Seal Ring assures initial 
seating, makes joints liquid-tight, eliminates a com- 
mon cause of pressure loss. 





This Worthington Type UQ Pump incorporates the 
Worthington Elastic Seal Ring, latest improvement in 
mechanical design. 


HINGTON 
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WORTHINGTON PUMPS, TYPES UQ 
AND UR, ARE TOP PERFORMERS AT 
PRESSURES UP TO 950 PSI 


In power plants throughout the world 
Worthington Centrifugal Pumps, Types 
UQ and UR, have proved themselves the 
most modern small-capacity boiler feed 
pumps in the medium pressure range. 
Correct in every mechanical and hydraulic 
detail, they feature: 


@ Balanced design... 
@ No stuffing box trouble... 
@ Freedom from interstage leakage » ++ 


@ Low Maintenance Cost 


Built for long, trouble-free service, 
these multi-stage volute-type pumps aré 
by far the most dependable and econom- 
ical for your boiler feed jobs at pressures 
up to 950 psi. 


There’s A Worthington Pump For 
Every Pressure Range 


from 100 psi to 3000 psi and all outstand# 
ing in their class. In this most completé 
line you're sure to find exactly the righ€ 
pumps for your own boiler feed requires 
ments, large or small. For further proof 
that ¢there’s more worth in Worthingtomy 
contact our nearest District Office mm 

or write to Worthington Pump and 
Machinery Corporation, Centrifugal 

Pump Division, Harrison, N. J. 





ago, Ill. 128 






























These 


EVERLASTING 


give 
better 
service 

from 


Fig. 4001/6561. 


Duplex unit consisting 
of Straightway Lever-operated Seoling Valve 


and Angle Biowing Valve. 


BOILER BLOW-OFF VALVES 


When you install an EVERLASTING 
Duplex Blow-Off Unit, you'll find that 
its many superiorities speak for them- 
selves. 

The sealing valve at the left is the 
EVERLASTING design that has been 
famous for more than 40 years . . . the 
valve with the drop-tight seal that 
actually improves with use because of 
its self-lapping action each time the 
valve is opened or closed . . . the valve 
that can’t stick or jam because of its 
non-wedge design . . . the valve that 
opens in less than a quarter turn to pro- 
vide unimpeded straight-through blow. 

The blowing valve at the right is the 
equally famous EVERLASTING Angle 
or “Y” Valve, specially designed and 
equipped to withstand repeated blow- 
off shocks, erosion and corrosion, and 
without pockets that might trap and 
hold solids. 

Each of these valves . . . and all the 
other EVERLASTING Boiler Blow- 
Off valve types, fully meet ASME code 
requirements . . . assurance that they 
are properly designed and amply strong 
for the service. 


Write for descriptive bulletin 


EVERLASTING VALVE CO. 
49 Fisk Street, Jersey City 5, N. J. 


Everlastin 


TRADE MARK “EVERLASTING” REG. U.S. PAT. OFF. 


Fig. 4001/6571. Duplex unit consisting of 
Straightwoy Lever-operated Sealing Volve 
ond Y Blowing Valve 


Fig. 6571/6561. Duplex unit consisting of ¥ 
Sealing Valve and Angle Blowing Valve. 


Fig. 6561/6571. Duplex unit consisting of 
Angle Seoling Valve and Y Blowing Valve. 


FOR EVERLASTING PROTECTION 


pared to 1000 Btu for the composite 
average. 

Prior to World War II our coal 
quality was so uniform that we did 
not even bother to take individual 
car analyses. Bunker samples were 
taken to provide station efficiency 
figures only. This is all changed. 
That confidence is gone. All sources 
are constantly checked. 

The cost per million Btu curve 
shows the cumulative effect of the 
cross currents of decreasing quality, 
rising prices and increased freight 
rates. It rose from 13-% prior to 
World War II to 33 cents per million 
in 1949. 

Preparation plants with coal wash- 
ing and thermal drying are certainly 
the means by which, where re- 
quired, quality can be restored and 
uniformly maintained. This now 
seems to be the trend. Coal quality 
is being restored. 

he big user tries to understand 
the position of the coal industry in 
their efforts to offset the increased 
mining costs brought about under 
the present day conditions. In the 
current highly competitive fuel 
market, miners are expected to pro- 
duce more coal to offset their raises. 
One hundred per cent of a seam 
is now mechanically sent to the 
tipple or preparation plant — where 
before the war perhaps twenty per- 
cent of the seam was discarded as 
mineral layers inside, below or 
above the good section of the coal. 
In this manner over-all costs are re- 
duced to keep prices down at a sac- 
rifice of quality unless the coal is 
also mechanically cleaned to keep 
quality up. When the coal situation 
becomes sufficiently competitive, 
quality must be improved even at 
some sacrifice in costs. 

The laboratory report will then be 
a routine piece of paper rather than 
a target of criticism or doubt; the 
problems now presented to the user 
by the laboratory sheet will have 
disappeared; and the cautions now 
heading toward increased limitations 
and penalty clauses will become re- 
laxed; all these from the standpoint 
of the producer as well as the user. 


DESIGN FACTORS 
(Continued from page 87) 

active radiant surface and conse- 
quently permits a still larger fur- 
nace to be built than would other- 
wise be required while still utilizing 
full water cooling of the furnace 
wall surfaces. 

A series of limitations are im- 
posed upon boilers by the character 
of the fuels to be handled. This is 
particularly true in the case of the 
puverized coal furnace wherein ash 
fusion temperatures must be con- 
sidered in determining the heat ab- 
sorption surface and the volume of 
the furnace. The dry bottom type 
of furnace usually has very low 
specific heat release rates and very 
large amounts of water cooled sur- 
face. Conversely the slagging type of 





COCHRANE DEAERATING 
HOT PROCESS SOFTENER FOR 
CYANAMID’S BOILER FEED 


a 





gh 
i 
os 


: 
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At the Gloucester, N. J. plant 
of American Cyanamid, a 
Cochrane Deaerating Hot 
Process Softener of 64,000 
Ibs/hr capacity is used to 
condition feedwater for a 
60,000 lb/hr Babcock & 
Wilcox boiler and for a pack- 
aged steam generator of 300 
h.p. Chemical feed and two 
Cochrane 56" anthracite fil- 


} ters are also part of this 


installation. Cochrane have 
been pioneers and leaders in 
the field of water conditioning 
for boiler plants for over half- 
a-century. Thousands of 
installations all over the 


i world testify to the sound- 
# ness of Cochrane design and 


the reliability of Cochrane 
construction. 


COCHRANE CORPORATION 
3123 N. 17th St. 
Philadelphia 32, Pa. 


In Canada: Canadian General Electric 
Co., Limited, Toronto 

In Mexico: Babcock & Wilcox de Mexico, 
S. A., Mexico City 

In Europe: Recuperation Thermique & 
Epuration, Paris 
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furnace necessarily limits the fur- 
nace heat absorption, in order to 
maintain fluid ash conditions and 


To get top resistance to stress | the resultant high temperatures in- 
y) A R T os edaehiambedn om. volved at the furnace floor. This 
| generally produces a flame and gas 





refined malleable iron. . 
temperature so high that some sup- 
r | plementary protection is necessary 


| 4s for the furnace lining. 
- » ed) The sulphur content of the fuel 
A nA establishes a definite economic limit 
— on the amount of heat that can be 
e W h y (TS removed from the waste gases. With 


low sulphur fuels, it is often eco- 


e at one 


u'll se ; ! 
yo y, | nomically feasible to bring the exit 


S elas your \ gas temperatures leaving the air 
ey. al | heater down as low as 250 to 275 F. 
\ Temperatures this low will cause 
excessive corrosion in the case of 
high sulphur fuels and in conse- 
quence, exit gas temperatures up- 
wards of 350 F are often specified 
where the fuel supply conditions 
contemplate the use of relatively 
high sulphur fuels. 
The entire problem of designing 
| a modern complete steam gener- 
ating unit is extremely complex. In 
Specie! cxciliating order to meet a specific steam con- 
grinders give these dition, feedwater temperature, fuel 
non - corroding . | characteristic, and method of firing 
bronze seats a true it is necessary for the boiler de- 
bearing surface | signer to take into account limiting 
temperatures not only in the fur- 
nace, but also the economic limits 
e of temperature differential between 
xtra width of | 
sats emnes 6 | the gases and the heat transfer sur- 
drop-tight joint face throughout the boiler. The 
No danger of ea without exces- very high pressure, high tempera- 
deforming or : sive wrenching. ture units typified by Fig. 3 nor- 
ga aes : mally receive feedwater only a few 
hme pt y degrees short of the boiling point. 
The economizer section is limited 
is size due to the relatively small 
temperature rise that remains to be 
obtained in the water. At the same 
time, the high superheat tempera- 
tures require more surface and de- 
| mand relatively hotter gases passing 
over the high temperature end of 
| the superheater. As a result of these 
| demands, the modern high capacity, 
high temperature boiler produces 
practically all of the steam in the 
furnace water wall surfaces. Addi- 
It's an extra tional heat is extracted by the super- 
heavy nut so heater and a limited amount by the 
it'll easily shrug economizer, but for high pressure 
pod — service, the gas exit temperature 
wrenching - P a ® 
| from the boiler proper is quite high. 
This, in turn, demands a large air 
heater if the dry gas heat loss is to 
be held to low values. This again 
| implies a necessarily high tempera- 
ture for the combustion air. 
No wonder you can use . | High temperature combustion air 
Carte — = ers S cannot be effectively utilized on 
PA npc 5 stoker fired units due to the limita- 
at lower costs tions imposed on the air temperature 
| applied to the grate system. On the 
other hand, all furnaces firing fuels 
in suspension are remarkably free 
from any upper air temperature 
limit, due to the fact that the com- 
| bustion air does not meet with the 
UNION COMPANY | fuel until it actually enters the fur- 
PROVIDENCE 5, RHODE ISLAND | nace. In the case of the pulverized 
IME FAIRBANKS CO. — Distributors | coal fired units, heated air which 
Boston + Mew York + Pittburgh | goes to the pulverizers is tempered 





noe + i Rema 
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When 
HANCOC 


K 
Valves go in) 
| Valve costs go § 


‘FANcock 15co# and 2500 WELDVALVES 
H are “top of the league” for sure, safe, and 
dependable service. These modern-design valves 
are the overwhelming choice of design and oper- 


ating engineers of high-pressure steam plants. 


And here are the major reasons: A functional 
design that positively eliminates leakage at the 
three spots where most ordinary valves will leak 
—bonnet joint, gaskets, and seat inserts, seat 
and disc life that is permanent, lighter valves that 
also save space yet will stand up in the most 
severe installations. 

Two valve body sizes cover all pipe sizes up to 
and including 2 inches. Service rating up to 
2500#-1050° F., W.S.P. and 6000#-100° F., 


O.W.G. Sizes from % inch through 2 inches. 


Install Hancock WELDVALVES once 
for the life of your boiler and lines! 





f. 


HANCOCK I500/ & 25007 
STEEL WELDVALVES 


2 ‘‘Old Pros’’ on our winning team... 


No team would be complete 
without a couple of “‘old 
pros’ — dependable in ac- 
tion, solid as a line drive, 
sturdy as the player behind 
the plate. Hancock 1500# 
and 2500# Steel Weild- 
valves are the old “’pros”’ of 
= “A the Hancock Valve Line-Up. ~ 
In service in the majority of high pres- 
sure, high temperature power station 


installations! Here’s why... 


Compensating yoke structure. 

Welded bonnet eliminating bonnet flanges 
and gaskets, means no bonnet leaks. 
Integral stellite seats. 

Major weight reduction to lessen piping strains. 
Can be serviced and maintained without 
removing from line. 


Size Simplicity. One size and design for ¥2", 
¥%", 1"; a second size covers 1%", 1¥4", 2”. 








mil HANCOCK Valves 


A PRODUCT OF 


MANNING, MAXWELL & MOORE, INC, 
WATERTOWN 72, MASSACHUSETTS 


Makers of ‘Hancock’ Valves, ‘Ashcroft’ Gauges, ‘Consolidated’ Safety and Relief Valves, ‘American’ Industrial and 
‘Microsen’ Electrical Instruments. Builders of ‘Shaw-Box’ Cranes, ‘Budgit’ and ‘Load-Lifter’ Hoists and other lifting specialties. 
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with cooler air to provide a uniform 
temperature in the coal-air stream 
to the burners. Normally, these 
temperatures are in the neighbor- 
hood of 150 to 180 deg. Since the 
primary air flow is usually less than 
10 per cent of the total air handled, 
almost a complete utilization of all 
heat recovery possible from the air 
heater can be made. 

It is significant to note that the 
highest performance units invari- 
ably are those firing fuels in sus- 
pension wherein full utilization can 
be made of the heat recovery in the 
air heater. 

Modern boiler design has made 
available fully or partially water 
cooled furnaces for every size and 
application of power boiler. Full 
utilization of these modern designs 
will produce a boiler plant pos- 
sessing a maximum of reliability, 
a minimum of maintenance expense 
and outage, and will result in a 
performance efficiency that will be 
sustained over many years of 
operation. 


Low boiler effici : Se Deel tee aS SYNTHETIC FUEL PLANTS CAN 
ow bowler efficiency 1s a money hog. ein ses 5 ite 3 PRODUCE STRATEGIC CHEMICALS 


before it starts—with a Richardson EE-39 Coal Seale; Mere are IN QUANTITY 


some of the reasons the EE-39 should be your fir$@OMSIG@@R@OM | = QYNTHETIC FUEL processes can 
Compare them with any other scale BEFORE You buy. | «J play an important part in meet- 

=) ¥ ing requirements for strategic chem- 

@ A 20” x 20” inlet opening, biggest of any coal icals used in the cegreagee ne of —_ 
: te ques essential products as synthetic rub- 

scale assures positive coal flow—no “hanging up. | ‘Ser, pinatio and aofein, Semnes Sepa. 

@ Simple-to-operate by-pass mechanism, enabling i director of the U. S. Bureau of 
coal to be re-routed to stoker or pulverizer. Sus Mines, told the 1950 annual meeting 

@ Pivoted leveling plate provides shallow, even coal of the American Society of Mechani- 
flow, uniform “breakaway.” Eliminates power or gy sill apices 
belt strain when occasional lumps pass through. paeeee requirements for benzene, phenol, 
@ Warp and twist-free weigh beam of heavy, welded ae 2 toluene and certain other chemicals 


members, mounted on hardened steel knife edges. , could accelerate the schedule for 
constructing the initial coal-hydro- 


@ Pressure-tight access doors located to provide easy : seeaienaiieas: te: dune are tet 
inspection of weighing chamber. that these chemicals would be pro- 
duced from such plants in important 


com i accessori : quantities. 
~ complete line of yond A Bureau of Mines study has de- 


“ ” +4 b ° - 
Monorate” distributor, discharge Counter, femog a termined that a coal-hydrogenation 
control, etc. F . Ripe eS plant could be operated in such a 
‘ For complete informatiog " | manner that the yields of benzene, 
Richardson Scale Co., Clifton, Njsafer Baile eis toluene and xylenes would be in- 
Ask a Richaedson jeer to Survey your | creased by about 25 per cent. This 
present methods _ofechéckin ptic ’ would result in a proportionate re- 

i recor duction in the yield of gasoline. 


effici ECO ndations ° : 
’ Joe te > by weight exnerenes +4 Many other products are obtain- 
ed Sageg 3 a 
4 Xd ta 





en 
RN able from coal, but there is no 
present demand for them because 
they have never been produced in 
quantity. Many of these can be 
recovered by minor process changes. 
Shale oil contains significant 
amounts of aromatic chemicals now 
in short supply, said Mr. Boyd. The 
Bureau of Mines has demonstrated 
in a laboratory unit that benzene and 
toluene can be obtained from oil 


bag A 


7} 
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MULTI-PASS TREATMENT FOR 


© Softening 

@ Silica Reduction 

© Deaeration of Makeup 
and Condensate 


x 


HERE'S THE ANSWER TO 3 OF THE POWER 
ENGINEER'S MOST COMMON PROBLEMS 


SOFTENING: Positive internal slurry recircu- 
lation insures maximum softening, alkalinity 
reduction, and turbidity removal with a min- 
imum of chemical expenditure. A steam lift 
effects the recirculation thereby eliminating 
mechanical pumping devices. A storage com- 
partment within the tank holds sufficient 
treated water to handle momentary peak 
demands. 


SILICA REDUCTION: Prolonged contact of the 
water undergoing treatment with the recir- 
culating slurry as well as the redissolving of 
magnesium in the slurry, reduce silica to a 
new low. 


DEAERATION: The steam lift effectively de- 
aerates the makeup water undergoing treat- 
ment, thereby eliminating the need for sepa- 
rate deaerating mechanisms. The condensate 
enters a separate chamber in the upper por- 
tion of the tank and is recycled and scrubbed 
by its own steam lift system. 











Check these od ges of the D: i Hot Process 


the 
CHEMICALS Accelator: 1. Self-contained deaeration for both 
nd 4 rs Hed slurry recirculeti 








e 2. 
mum silica reducti by the redissolving of gnesi 
4.8 ipitation for chemical y, and 5. An effivent 





low in turbidi y, alkalinity, ond hard ° 
new Decerating Hot Process ACCELATOR. Write for 
WASH WATER complete information, now. 
RETURN 





® BETTER WATER CONDITIONING ° 
AND WASTE TREATMENT SINCE 


INFILCO INC. a 


NEW YORK 17* FYUESON*s CHICAGO 16 


SALES. OF FITC ES IN TWenry SUX PORUNOCEPAR Citra s 


WORLD'S LEADING MANUFACTURERS OF WATER CONDITIONING AND WASTE TREATING EQUIPMENT 
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shale by a radiant retorting process. 
If this same process is commercially 
feasible in large-scale equipment, 
the yields of these two chemicals 
would be “very impressive.” 
Interfuel Competition 

While pointing out the necessity 
of studying the fuel pattern as a 
whole, rather than any one fuel in- 
dustry, in order to obtain a true 
picture for policy making, Mr. Boyd 
stated: 

“The trend in technology is toward 
expanding the area of interfuel com- 
petition, either by introducing new 
devices for utilization or by increas- 
ing knowledge of converting the 


various fuels into forms usable in 


GOODALL 


EXPANSION JOINTS 


WITH “FLANG-LOK” FLANGES 


CLaay 


QUICKLY, EASILY INSTALLED. Flared 
end of joint receives "FLANG-LOK" 
Floating Flange — a readily bolted 
- type. It is only necessary to turn 
ange (not joint or pipe) to align bolt 
holes with those of connecting flange. 
LEAKPROOF, RUBBER-CUSHIONED 
SEAL. As bolts are tightened, rubber 
end of joint is compressed over broad 
area of connecting flange. Magnitude 
of forces forming aa is in direct 
ratio to stress applied to bolts. 
SUPERIOR STRENGTH, DURABILITY, 
SAFETY. Special built-up construc- 
tion, employing rubber, duck and 
metal, assures widest margin of safety 
against rated pressures. 
PLAIN, EFFICIENT OPERATING 
PRINCIPLE. All expansion and con- 
traction occurs in center corrugation. 
Width of corrugation determined by 
extent of movement required. 
FOR ALL STANDARD PIPE SIZES 
from ¥%” to 96” |.D., on lines carrying 


present-day equipment. An example 
of the developing technology of the 
former type is the gas-turbine loco- 
motive burning powdered coal. The 
synthetic fuels illustrate the latter.” 
Petroleum Reserves Limited 

In surveying the United States’ 
fuel supply, Mr. Boyd stated the 
reserves of petroleum are relatively 
limited. The present decade is one 
in which authorities in both the 
petroleum industry and government 
have indicated that dcmestic petro- 
leum production probably will pass 
its peak and may begin to decline. 

“Moreover,” he continued, “they 
anticipate that this decade will wit- 


. Cnnable 


Tnalabl / 


fluids or gases under vacuum or pres- 
sure, at temperatures up to 250°F. 
Goodall Expansion Joints, with "Flang- 
Lok" Flanges, assure real savings in 
application and service costs. Given 
installation details, we will gladly 
quote on your requirements. 


j 
7 


a see e A Y | 
“FLANG-LOK” Floating FLANGES 
Designed to simplify installation of 
Goodall Expansion Joints, "Goodite” 
Flexible Pipe, “Kemite" Duct, etc. 
Made in cast iron or steel, and con- 
forming to A. S. A. drilling templates 
in 1” and larger. Sizes up to 24” are 
made in two sections; from 30” to 96” 
in four sections. Covered by U. S. 
Pat. No. 1883086. 


Contact Our Nearest Branch er Write for Ilustrated Folder 


* GOODALL RUBBER COMPANY | 


a) GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


Branches Philadelphia - 


New York - Boston - Pittsburgh - Chicago - Detroit - St. Paul - Los Angeles 


Est. 1870 Son Francisco - Seattle - Portland - Solt Lake City - Denver - Houston - Distributors in Other Principal Cities 


ness the birth and initial develop- 
ment of a new basic industry en- 
gaged in producing synthetic liquid 
fuels, first from natural gas, then 
from oil shale and coal. 

“Barring unexpected develop- 
ments in atomic or solar energy, the 
anticipated gap widening between 
domestic demand and supply will 
have to be met by synthetic liquid 
fuels and imports. It is obvious that 
the security of our liquid-fuels posi- 
tion will be greatly enhanced when 
the supply is based in part on solid 
fuels, such as coal oil shale, which 
compose more than 95 per cent of 
our proved fuel reserves.” 

More Oil and Gas Fuels Used 


Since World War II, the trend to- 
ward use of oil and gas fuels has 
been accelerated by the construction 
of many long-distance pipelines to 
bring natural gas to major consum- 
ing areas and by the utilization of 
depleted gas and oil fields in the 
Eastern States as storage reservoirs 
for gas transported in summer 
months to augment supplies during 
peak demand periods in winter. 

Liquified petroleum gases, used for 
heating and other household pur- 
poses in rural or remote areas, are 
today a major petroleum preduct. 
Rapid expansion in the use of Diesel 
engines for rail and highway trans- 
port, for construction work, and for 
farm equipment has increased the 
demand for the light fuel oils. 

There have been record installa- 
tions of space-heating equipment in 
the postwar years, and increased 
quantities of heavy fuel oils have 
been used in generating electricity. 
By far the largest amount of petro- 
leum continues to be consumed in 
our 44,000,000 motor vehicles. 


SINCLAIR COAL COMPANY 
INVESTIGATES NEW UNDER- 
GROUND GASIFICATION METHOD 


For THE past three years, the 
Sinclair Coal Co. in cooperation 
with the Missouri School of Mines 
has been investigating a new method 
of underground gasification, which 
is an addition to coal technology. 
It involves the use of electric cur- 
rent to form a channel in the coal 
seam through which air is passed 
for gasification. 

To accomplish this, vertical bore 
holes are drilled and steel pipes are 
imbedded in the coal seam at inter- 
vals. The pipes have several func- 
tions. They serve as electrodes and 
as gas off-take or air-supply pipes. 
As demonstrated recently, this is a 
two-stage method. First, electricity 
of appropriate voltage is passed be- 
tween pipe electrodes, and the heat 
generated carbonizes coal in place 
with the formation of coal gas, and 
opens up the channel. Air is then 
forced down one electrode, through 
the channel in the coal, and emerges 
from another electrode as producer 


gas. 
Information about the technique 
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STEEL MILL UNLOADS 


170 Coal Cars Daily! 


YOU CAN GET SIMILAR SAVINGS in demurrage charges and man-hours Pesce goo 


by installing an Allis-Chalmers Car Shaker. And you save with safety! Acci- 
dents are eliminated as workmen do not have to mount the car during the 
automatic unloading operation, 

The Shaker is driven by a 15 hp, high torque, integrally enclosed Allis- 
Chalmers motor — mounted on rubber to protect motor from severe vibration. Title 


Please send Car Shaker Bulletin 0787221, 


Nome 


For complete information on how the Car Shaker can help you save time Firm 
and money, contact your nearby A-C Sales Office. Or write for Bulletin 07B7221. 


Address 


ALLIS-CHALMERS © 
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and typical test results were pre- 
sented to a group of coal research 
men, representatives of technical 
schools, utility companies, and 
others, at a demonstration Novem- 
ber 13 at Hume, Missouri. The test 
was made in a_ two-foot thick 
seam of high-volatile bituminous 
coal, T. C. Cheasley is the coal com- 
pany official who has been active in 
this project, and Eric Sarapuu is in 
direct charge of the field tests. 

The objective of the work to date 
has been to establish workable 
methods and equipment, and to 
provide basic data on electric break- 
through, carbonization of coal be- 


IN CHLORINATION... 


Test installation of electrocarbonization of coal. Four hollow electrodes at left carry 
electricity to open channel in coal seam, admit air for subsequent underground gasification, 
or draw off gas during either stage of process 


...the GIMPLE Way *\ 
ta the BEST Way! oe 





Here’s chlorination that’s extra 
easy. Plants that use Builders Vis- 
ible Flow Chlorinizers profit in 
many ways by their unique sim- 
plicity. These chlorine gas feeders 
are easy to understand, easy to 
operate, easy to service. Chlorina- 
tion — whether manual, semi-auto- 
matic, program, or flow-propor- 
tional — is a safe, dependable 
* 
BUILDERS makes a complete line of flow 
meters and controllers for liquids, steam, 
air, gas, and dry materials... 
mechanical and differential . . . 
including The Venturi Meter and 


Chloriziners (chlorine gas 
feeders). 


Installation at R. |. State San- 
iterium, Wallum Loke, ®. |. 


[moesrans) 
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operation when it’s handled by 
Builders Chlorinizers. They are eas- 
ily serviced by any competent 
mechanic and individual parts and 
sub-assemblies are easily replace- 
able. For complete information 
and Bulletins, address Builders- 
Providence, Inc. (Division of Build- 
ers lron Foundry), 385 Harris Ave., 
Providence 1, R. |. 


tween electrodes, and subsequent 
gasification by passing air through 
the channel opened by electric 
heating. 

As explained in the Conveyor of 
Bituminous Coal Research quarter- 
ly, during the electrocarbonization 
stage a gas of 500 to 650 Btu per cu 
ft is given off. This gas contains 
about 15 per cent methane and 
other hydrocarbons, 50 per cent 
hydrogen, 15 to 18 per cent carbon 
monoxide, 6 to 8 per cent carbon 
dioxide, plus hydrogen sulfide, tar 
vapors, etc., at a carbonizing tem- 
perature of 800 to 900 C (1472 to 
1652 F). The passage of air was 
said to yield a producer gas of 
120 to 150 Btu per cu ft. The yield 
and richness of total gas will, of 
course, depend upon the proportion 
of coal gas resulting from electrical 
cabonization and of producer gas 
made by gasification with air. The 
results presently available do not 
represent a complete cycle of car- 
bonizing and_ gasifying all the 
available coal between electrodes, 
and therefore cannot be used as a 
basis for making conclusive compu- 
tations. 

The sponsors state that the tests 
have not yet established the practi- 
cal economics of this interesting new 
process. 

THE OAK RIDGE SCHOOL OF 
REACTOR TECHNOLOGY 

APPLICATIONS ARE now being re- 
ceived by the Oak Ridge School of 
Reactor Technology for enrollment 
in the 1951-52 session, beginning 
September 10, 1951. This School was 
established at the Oak Ridge Na- 
tional Laboratory in March of 1950 
under sponsorship of the U. S. 
Atomic Energy Commission. Its pur- 
pose is to train engineers and scien- 
tists in the field of reactor theory 
and technology, in preparation for 
their employment in this field by the 
AEC or its contractors. 

The Oak Ridge School of Reactor 
Technology will enroll students of 
outstanding qualifications who hold, 
or will receive by September 1951, 
bachelor’s or master’s degrees in 
chemistry, engineering, metallurgy 
or physics. A limited number of re- 
cent college graduates will be ac- 
cepted under Category A in the 
status of student-employees of the 








Oak Ridge National Laboratory, and | 
will be paid a monthly stipend for 
a twelve-month period, beginning | 
September 1951. 

Provision is also made for trainees | 
sponsored by government agencies | 
and industrial organizations con- 
nected with or interested in the AEC | 
reactor development program, Cate- 
gory B. Applications for enrollment 
under this category must be made 
by the firms or agencies employing 
the applicants. Such students re- 
main on the payrolls of their home 
organizations. 

Much of the material presented in 
the curriculum of the Oak Ridge 
School of Reactor Technology will 
be classified; hence, all enrollments 
are contingent upon a personnel se- 
curity investigation. 

Men trained in chemistry, engi- 








neering, metallurgy or physics are 

much in demand in the reactor de- 

velopment program. It is the pur- 

pose of the Oak Ridge School of ° obsess 

Reactor Technology to provide en- GREEN FANS . . . Used by Many Leading Utilities 

gineers and scientists with sufficient Srey F 

background in reactor technology One significant fact about Green Fan Installations at the New 

and allied subjects to become effec- Orleans Public Service Plant is that two different boiler manu- 

poo the caer Se facturers were involved . . . two different types of boilers but 
Further information and applica- Green Draft Fans for all three boilers. Each boiler has two Green 

tion forms may be obtained by writ- Induced Draft Fans and one Green Forced Draft Fan. 

Sohcal oF tate Paeechan ten When a concern has specialized on an important piece of 

Office Box P, Oak Ridge, otha AON power plant equipment for many years, that firm is rightly called 

Category for which application is re- the “authority” on the subject. This is the position of Green 

quested pene be specified. These a Fuel Economizer Co. in the field of mechanical draft fans. The 

plications must be filed with the di- ; : ‘ 

rector of the school by March 1, name Green is synonymous with Draft Fans highly acceptable 

1951. Announcements of appoint- to industry. 

ments will be made in April 1951. 


The Line of Green Induced and 
Forced Draft Fans includes 
many types in many sizes which 
are described in Bulletin No. 
168. We shall be glad to discuss 
your fan requirements with 
your own engineers, with your 
consulting engineers and with 
the boiler manufacturer of your 
choice. 


INSTRUMENT CONFERENCE 
AT CARNEGIE TECH 


ONE OF THE principal problems | 
confronting industry at the present 
time is to increase production in a 
sufficient amount to handle the 
Government military program, esti- 
mated at at least $40,000,000,000. 

With our plants operating at full | 
capacity and our labor force near- 
ing full employment, the general | 
impression seems to be that there is 
no slack to take up. | 

Part of this added production can | 
come from expanding our industries. | 
The steel companies plan to increase 
capacity ten percent in the next two | 
years. | 

| 








Nevertheless a goodly portion of 
the 40 billion added production can | 
come from higher efficiency and 
higher productivity. Among the fac- 
tors contributing to increased effi- 
ciency and productivity, the use of | 
instruments and automatic controls | 


™ “~2GREEN 
should not be overlooked. tt . 
The Instrument Society of Ameri- | Fuel rasa dai 
| 
) 








ca has for its aims and objectives 


the advancement of the arts and | 
sciences connected with the theory, COMPAN INC. 


























design, manufacture and application ae 
of instruments in the various in- 
dustries. 
With this in mind, the Pittsburgh ECONOMIZERS @ FANS @ AIR HEATERS © CINDERTRAPS 
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SCALE 


TO A MINIMUM 


CHECK BOILER WATER 
FOR pH AND PHOSPHATE 
as) 


IT’S FAST AND EASY 
WITH A TAYLOR 
BOILER WATER 
COMPARATOR! 


It takes only a minute or two to deter- 
mine pH or Phosphate, since all 
color standards necessary for a deter- 
mination are enclosed in one plastic 
slide ... no breakable single standards 
to handle. Maximum accuracy is 
assured .. . for all Taylor Liquid Color 
Standards carry an UNLIMITED 
guarantee against fading. Their low 
cost, extreme accuracy and simplicity 
of operation have made Taylor Boiler 
Water Comparators the accepted tool 
throughout industry 

Model P contains either High or Low 
Phosphate Comparator. Model W 
(shown above) contains same, plus 
3 pH slides (pH 7.2 to 8.8); (pH 8.6 
to 10.2); (pH 10 to 11.6) plus 
accessories and instructions for use. 


"YOUR DEALER WILL DELIVER! 


VALUABLE REFERENCE BOOK 
-+-yours without cost! 


Modern pH And Chiorine Control” 
96 pages, profusely illustrated, 
covers theory and practice in 34 
basic industries. No obligation . . . 
write todoy! 


W. A. TAYLOR 23° 


Section of the Society with the Car- 
negie Institute of Technology will 
cosponsor a conference on “Instru- 
mentation in the Steel Industry.” 
The Pittsburgh Sections of the fol- 
lowing National Societies are co- 
operating with the Instrument Soci- 
ety: American Institute of Electrical 
Engineers, American Institute of 
Mining & Metallurgical Engineers, 
American Iron & Steel Institute, 
American Society for Metals, Amer- 
ican Society of Mechanical Engi- 
neers, American Society for Testing 
Materials, American Welding Socie- 
ty, and the Engineers Society of 
Western Pennsylvania. The meet- 
ings will be held March 28 and 29 
at Carnegie Tech. All industries are 
urged to send their engineers and 
production men to these sessions of- 
fering information of value to their 
companies. 

The program for this conference 
includes the following: 

Forum on Pneumatic. Hydraulic 
and Electro-Servo Mechanisms 

The forum will be conducted by 
a three-man panel composed of the 
following members: 

Mr. Elwood T. Davis of the Leeds 
and Northrup Co. will present a 
paper on “Electric Servo Mecha- 
nisms,” Mr. H. Ziebolz of the As- 
kania Regulator Co.—the paper on 
“Hydraulic Controls” and Mr. A. A. 
Markson of the Hagan Corp., the 
paper on “Pneumatic Controls.” 

“Comparison of Methods of Meas- 
uring Molten Metal Temneratures” 
by Mr. J. W. Percy, U. S. Steel Corp. 

“Instrumentation in Controlling 
the Welding Variable” by Mr. Julius 
Heuschkel, Westinghouse Electric 
Corp 

“Instrumentation and Control in 
the Utilization of Mixed Fuels and 
Oxygen in Open Hearth Furnaces” 
by Mr. Martin J. Conway, Cansult- 
ing Engineer. and Mr. Edward H. 
Cauger. Wheeling Steel Corn. 

“High-Sveed Reheating of- Seam- 
less Steel Tubes” by Mr. H. W. Cox, 
National Tube Co. 

“Methods for Sorting Mixed Met- 
als” by Mr. Anthony Doschek of 
Doschek Associates. 

“A Thermal Couple System for 
Molten Metal Temperature Measure- 
ment” by Mr. Lester Veiock—Hep- 
penstall Co. 

“The Industrial Application of the 
X-Ray to the Inspection of Steel 
Castings” by J. N. Flanagan—Pitts- 
burgh Ordnance District Ordnance 
Corps.—U. S. Army 


14th MIDWEST 
POWER CONFERENCE 


THE FOURTEENTH annual Midwest 
Power Conference will be held April 
4 5, and 6, 1951 at the Sherman Ho- 
tel in Chicago, Roland A. Buden- 
holzer, professor of Mechanical En- 
gineering at Illinois Institute of 
Technology, announced recently. 

Budenholzer is director of the an- 
nual conference on the production, 


195i1—POWER ENGINEERING—Chicago, 


BELMONT 
SHEET PACKINGS 


your 
OWN GASKETS 
WITH BELMONT GASKET CUTTER 


curt 


A portable tool for cutting 
1%" dia. to 19" dia. circular 
goskets from all kinds of soft 
sheet packings Rigid and 
simple to operate. Larger 
sizes only require cutter bar 
replacement 


THE BELMONT PACKING 
AND RUBBER CO. 


Butler and Sepviva Streets 
Philadelphia 37, Pa. 





transmission, and distribution of 
power. Edwin R. Whitehead, director 
of Illinois Tech’s department of elec- 
trical engineering, is secretary. 

The annual three-day meeting is 
sponsored by Illinois Tech and 18 
Midwestern universities and profes- 
sional societies. It attracts more 
than 3,000 power engineers from all 
parts of the United States and Cana- 
da. 

A 10-man industry committee 


aids Illinois Tech in planning and 

handling the conference. Each mem- 

ber represents a phase of the power 

industry. Budenholzer named the & ¢ 
following men to the committee for 

1951: 


J. R. Michel, Commonwealth Edi- (The Original* AMINE PROCESS) 
son Co., Chicago, central station Eo Res 
power plants. 

W. A. Lewis, Dean of the graduate 
school, Illinois Institute of Technolo- 


gy, Chicago, electrical engineering. @ 
R. H. Bradford, Ebasco Services, 
Inc., Chicago, industrial and small (FROM CORROSION) 


plants. 
R. L. Swinney, Babcock and Wil- 
cox, Chicago, steam generators, fuels, ; 
one, Chien, we Because GoLyAVon Circulates to Control Corrosion 
Edwin Vennard, Middle West ° P 
Service Co., Chicago, private and CORAVOL circulating throughout your steam 
governmental policies relating to H i - 
Siesnhe. gemeamediiee. aah handel. system protects it from corrosive attack. CORA 
H. H. Chapman, Westinghouse VOL saves costly pipe repairs and replacements 
Rechte Coy Cakes eaNe — maintenance labor —hours and days of shut- 


movers, steam and gas turbines, die- 


i sageen, , woe im down loss. CORAVOL cleans out clogging rust 
illiam T. Reace, Commonwealt . . * * 
Edison Co. Chicago, engineering deposits, improving heat transfer, restoring 
sales. original capacity of lines and efficiency of 
R. T. Hamlon, National Aluminate 
valves and traps. 


Corp., Chicago, water, water tech- 
nology, and atomic energy. +s . 

A. H. Kuhn, Pioneer Service and CORAVOL, the original* amine process, has 
Engineering Co. Chicago, hydro the flexibility that lets it conform to each indi- 


power. . , . 
H. T. Phandhoefer, General Elec- vidual need. The CORAVOL you will use is 


Mc oe ang, Cenivie: Gateie- formulated to do the best protective job under 

Institutions and organizations your own plant conditions. 
which cooperate with Illinois Tech in 
sponsoring the conference are: 

Iowa State and Michigan State CORAVOL |S PART OF A COM- 
colleges, Northwestern and Purdue PLETE TECHNICAL SERVICE beadiigpeatied pee ba 
i rsitie . rerciti - . : . steom systems is cover Y 
egy dang eager which provides special formulcs | 3°. nm, ste 

oe sea Pager, of chemical treatment for: boiler Western Chemical Co., owner 
Wisconsin, Western Society of Engi- feed h | 6 his patent. eae 8 
neers, Engineer’s Society of Milwau- - water seen - water ape sade clans chet nates 
kee, National Association of Power - refrigerating brine . . . cool- ert from other sources 
Engineers, the Illinois chapter of ing and condenser water . . . may be used in steam systems 
American Society of Heating and rapid scale removal . . . coagu- upon payment of royalty to 
Ventillating Engineers, the Illinois lation . ... algae control . . . fuel Western Chemical Co. 
section of American Society of Civil oil supply . . . soot removal. 
Engineers, and the Chicago sections 


f A i Institute of Chemic 
o merican Institute o emical : MAIL COUPON TODAY for 


Engineers, American Institute of the Sree 
Electrical Engineers, American In- Complote Guts « ee — mt 
Western Chemical Company, 


stitute of Mining and Metallurgical $ ; 
Engineers, and American Society of 717 Washington - 
. Kansas City 6, Missouri 


Mechanical Engi Ss. 
echanical Engineers Send me full information about CORAVOL. 
CORNELL ENGINEERING VS ee Oe a | ee 


PROJECT PLAN 

A DISTINCTIVE engineering project CHEMICAL a 
plan which places a premium on COMPANY ADDRESS —___ 
student ingenuity and initiative has | 
been placed in operation on a col- 
lege-wide basis in the College of 


























717 Washington Street 
Kansas City 6, Missouri 
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Engineering at Cornell, Dean S. C. 
Hollister reported today. 

Nicholson Makes The program requires each stu- 
dent to complete an individual prob- 
lem of specific research as part of 


Freeze-Proof Steam Traps his final year’s work in the five-year 


undergraduate curriculum. Projects 
for Every Plant Use are assigned to single students or 
to teams of two or more. Although 
’ instructors are available for consul- 
Fal Because they drain completely when cold, these four types of tation, it is left to the pmb wirns to 
Nicholson steam traps are positively freeze-proof. Can be freely use their scientific imagination and 
installed outdoors. Universally recom- technical ingenuity in finding a solu- 
mended for use in lines which need not tion, Dean Hollister explained. 
be in continuous use during cold weath- cs So A primary purpose of the work, he 
er, because they are freeze-proof and — + said, is to provide the young engi- 
because their 2 to 6 times average drain- eS neer with experience in research 
age capacity results in min- procedures in pomeneion for de- 
om heehee me the cr velopment prob! ems which common- 
' z oP - ly arise in professional work after 
Non - Gir - bind- : graduation. 
ing feature of TYPE A At intervals through the year, he 
Nicholson traps appears before the faculty to discuss 
also notably fa- ' ; ‘ his progress and defend his pro- 
cilitates steam Bd cedures, just as a devlopment engi- 
transfer in se- 4 , neer might be called before his com- 
, pany’s research committee. Final 
Four types: size results are incorporated in a report. 
Va" to 2": press. The project plan is an adaptation 
; to 225 Ibs. of a program which has been under 
TYPE AU BULLETIN 450. observation in the five-year course 
in chemical engineering since it be- 
HIGH-PRESSURE FLOATS—Stainless, monel, steel gan in 1938. With the other engi- 
or plated steel. Welded. In all sizes and shapes; neering divisions now on the broad- 
for operating mechanisms and as tanks or vessels. ened curriculum and about to 
y 2-day delivery. BULLETIN 650. . graduate their first five-year classes 
i in June, it has been introduced this 
W. H. NICHOLSON & CO., 160 Oregon St., Wilkes-Barre, Pa. year in the courses in engineering 
physics and electrical, mechanical 
and metallurgical engineering. 
The chemical engineering projects 
The Consult Us For: have occasionally produced signifi- 


cant results and several, such as a 
MAINTENANCE DEPARTMEN? CHIMNEYS ... | process for continuous chlorination 


of FURNACE WORK of benzene and studies of liquid- 
CONDENSER SERVICE BOILER SETTI vapor compositions, have been pub- 





vere weather. 











& ENGINEERING CO., INC. lished in technical journals. 
100 RIVER ST., HOBOKEN, N. J. m 2 An ambitious list of projects has 
Offers to do q ae. been charted by the various divi- 
; aoe E sions, Dean Hollister reported. 
QUICK—PROMPT : * ower Among those begun in mechanical 
d , <i | engineering are the design of a 
RETUBING SERVICE ' r guided missile and a manufacturing 
on BOILERS — CONDENSERS : , analysis of a new-type pump. Proj- 
HEAT EXCHANGERS ects in —— engineering a 
a clude designs for instruments for 
ANYTHING WITH TUBES psychological measurements and of 
24 HOURS A DAY — 7 DAYS A WEEK a network analyzer for the school 
365 DAYS A YEAR — Beis AE Sy 
: n typical problems in engineering 
— physics, students are planning im- 
7 provements for the electron micro- 
WE CARRY TUBES IN STOCK ; scope and investigating the elastic 
CALL — TELEPHONE: Day and Night - behavior of metals under high stress. 
NEW YORK: REctor 2-9363 2 Students in metallurgical engineer- 
HOBOKEN: HOboken 3-4428 ing are working on the control of 
=| | oxygen content in electric steel, the 
FS flowability of molding sands and 

ihe: similar problems. 
Day—STate 2-1415 - SHeldrake 3-4735 ~~ se: Dean Hollister described the Cor- 
Dey—lLAfayette Sieet - Night —MY othe 6-4552 . ; J nell Engineering Project Plan as a 
Tulse, Okle.: departure in undergraduate engi- 
Day—Tulso sete antag yoy ei — —— and ees 
Phila, Pa.: imington (Del. “The faculty recognizes that the 
v- a on CHIMNEY C most sought a quality among 
ie aa students is the quality of creative 
MT iaie css © cisverane | ability and resourcefulness. Our 
Se. AieenueGN ¢ CHARLOTTE | plan gives great promise of being a 
| path to that goal.” 
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WESTINGHOUSE EXPANSION 
BOOSTS GENERATOR PRODUC- 
TION CAPACITY 65 PER CENT 


PLANS ARE under way for two new 
East Pittsburgh buildings of West- 
inghouse Electric Corp. that will in- 
crease by 65 per cent the capacity 
to produce giant electric generators. 

Mr. T. I. Phillips, vice president 
in charge of East Pittsburgh divi- 
sions, announces that these new 
structures will provide more than 
300,000 extra square feet for large 
generator production. This will make 
possible construction of larger than 
150,000 kw high-speed, 3600 rpm 
generators. 

Three old buildings, one of them 
the Meter Works building on Brad- 
dock Avenue, are being razed to 
provide room for the new structures. 
In place of the old, the new will be: 
(1) Section D Annex building— 
large generator production aisie; 

2) shipping and warehouse build- 


ng. 

The 1000-ft D Annex, which will 
be adjacent to the present D-aisle, 
but with the intervening wall re- 
moved, will house two high-level 
200-ton cranes (66 feet above the 
floor) that can team up to carry as 
much as 350 tons. Below these, 45 
feet above the floor, will be three 
50-ton cranes that will handle “small 
stuff.” 

The new four-story shipping and 
warehouse building, which will front 
on Braddock Avenue, will have five 
electrically-operated tramrail cranes 
on the first floor and two on the 
second to expedite materials han- 
dling. Reversible rubber-belt con- 
veyors will carry the bulk of smaller 
materials to all floors. Portions of 
the third and fourth floors will be 
used for offices. 

The cor: 

D Annex, t 
but in product 


ion contract for the 
» completed by 1953, 

» by 1952, and the 
shipping and wo building, to 
be completed by eraber 1951, 
has been awarded to the Stone and 
Webster Engineering Corp. Most of 
the work will be sub-contracted to 
Pittsburgh area firms. 


TOM MARSH MADE 
ASME FELLOW 


THE GRADE of Fellow in the Ameri- 
can Society of Mechanical Engineers 
has been awarded Thomas A. Marsh, 
national industrial engineer for Iron 
Fireman Manufacturing Co., and 
recognized expert in the combustion 
engineering field. The honor was be- 
stowed by the Joint Fuels Confer- 
ence of the Fuels Division, Ameri- 
can Society of Mechanical Engineers 
and the Coal Division, American In- 
stitute of Mining and Metallurgical 
Engineers. This is the second major 
honor accorded Marsh, who in 1945 
received the Percy Nicholls Award, 
given for notable scientific or indus- 
trial achievement in the field of 
solid fuels. 


a practical new book 
about Electron Tubes 


. what they are 


how they work 


how they can be used 


what they can mean to you 


INDUSTRIAL 
ELECTRONICS 


by Andrew W. Kramer 


This new book explains in clear, simple, non-technical style the basic principles of 
electronics, and how these principles can be applied in industry. Electronics has been 
solving the unsolved problems. Whether it is navy beans, opening doors at a shadow, 
or measuring the thickness of red-hot steel plates, the electron is the newest and most 
efficient force captured by science. This book should be invaluable for the practical 


maintenance or operating executive or engineer. 
Fundamental Principles of Electron Tube. The 


CHAPTER HEADINGS: Electron Behavior. 


Simplest Theemionie —— Diode. The Triode. 
i of Electric Oscillati 


and Operati 





311 pages, 229 illustrations, $6.00 


Further Aspects ef Triode Characteristics 
1 Tubes. Effect of 





Gas in a Tube. Types and years Bh of Gas-filled Tubes. Mercury-peol Tubes. Photoelectric 
Tubes and Cells. Cold- esthode Tubes. Special-purpose Tubes. ‘Whee Tubes Can De. onsente 





Control and Reg 
and MA Tad ‘4 * i: li 


tion. Electron Tubes in Light Production. 





of Electron-tube R 
of Electronic Control. Applicati of El 
Miscellaneous Electronic Applications. 


it 





Regula. 





OTHER USEFUL BOOKS FOR ENGINEERS 


USEFUL IDEAS FOR POWER 

ENGINEERS — A “how” book by the 
editorial staff of Power Plant Engineering 
furnishing hundreds of ideas on boilers, 
stokers, fuels, boiler operation, boiler 
water, refrigeration operation and main- 
tenance, mechanical power transmission. 


SECTION HEADINGS — Boilers, Furnaces, 
Stokers, Oil Burning, Chimney and Stacks, 
Forced Draft, Boiler Operation, Boiler Water, 
Boiler Operation Problems, Water for Power 
Plants, Fuel Purchase, Refrigerating Plant Ca- 
pacity, Refrigeration Plant Operation, Brine 
Systems, Air Conditioni i Plant 
Mai Mechanical Power Transmission, 
240 pages, 6x9, 125 illustrations, tables and 
charts, $2.50 


BOILER FIREMAN’S HANDBOOK— 


by Joseph R. Darnell, provides boiler firemen 
and power plant engineers with accurate, de- 
pendable data for solving many combustion 
problems. It also offers many helpful sugges- 
tions for the successful operation of various 
pieces of apparatus found in the power plant. 


CONTENTS: Fundamentals of Combustion. 








e 
Flue Gas. i \yses. 
Measuring Flue Furnace Temperatures. 
Coal Storage and - _—7 for Use. Boiler 
Efficiency culated Flue Gas Analysis 
and Temperature. Types of Air Pre-heaters and 
the Effect of Preheated Air om CO g Furnace 
Tompemmese and re Gas Temperature. Natu- 

| and Mechanical Draft. Draft Gages and the 
Sdecensoment of Draft. i lethods 
for Solid Fuels. i 


. Waste Fuels Firing. 

exibility in Firing 
Problems Involved in Converting 
to Another. 


193 pages, 6x9, 139 illustrations, $3.00 


- ~~ | 


tom One Fuel 


PRACTICAL ENGINEERS 

OPERATING POINTERS — An excel- 
lent compilation by Power Plant Engi- 
neering editors of practical pointers per- 
taining to electrical equipment, turbines 
and engines, condensers, piping, pumps, 
etc. It shows you why things are done 
to save money and secure best results. 


CONTENTS—Steam Turbines, Steam Engines, 
Condensers, Piping, Valves, Flow Measurements, 
Generators, Motors, Power Factor, Electric Wir- 
ing, Distribution Circuits, Fluorescent Lighting, 
Transformers, Electrical Plant Kinks, Safety 
Precautions, Distribution Circuit Problems, Pip- 
ing Kinks, Hot Water and Steam Pumps. 239 
pages, 6x9, fully illustrated, cloth binding, $2.50 


POWER PLANT ENGINEERING 
QUESTIONS AND ANSWERS 
—8TH EDITION 


The information in this book is arranged in 
question and answer form. This beek is not an 
elementary catechism nor is it confined to the 
A B Cs. It is designed to help you solve 
those knotty problems which arise from day to 
day and demand a definite answer on the spot 
It covers several hundred problems which are 
likely to come up in your work and supplies 
such complete, concise answers that you will 
find it a mighty useful addition to yeur en 
gineering book shelf. 


Chapter Titlee—Power Plant Formulas, Fuels, 
Water Treatment, Pumps, Steam Engines, Con- 
densers, Refrigeration, Electrical Generators, 
Electric Motors, Boilers and Furnaces, Com- 
bustion, Water Heating, Piping, Steam Tur- 
bines, Diesel Engines, Compressed Air, 
Transformers, Electrical Distributing Circuits. 


288 pean, ms x 7%, fully illustrated, 
loth binding, $2.00 


For Sale By 
Book Dept., POWER ENGINEERING 


110 S. DEARBORN STREET 
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Marsh has made substantial con- 
tributions to the science of fuel 
burning, and was a pioneer in the 
successful burning of low rank coals. 
In addition to design and develop- 
ment work in the combustion field, 
in which he is a recognized authori- 
ty, he has contributed liberally to 
the literature on this and allied sub- 
jects. His writings include over 50 
articles for technical magazines and 
some ASME and other Engineering 
Society papers. He is widely quoted 
in standard reference and textbooks. 
He is also the author of two well- 
known books—“Combustion in the 
Power Plant” and “How to Buy, 
Sell and Burn Coal.” 

Marsh is a registered professional 
engineer; a life member and now a 
Fellow in the ASME; member and 
past-chairman of the executive com- 
mittee, Fuels Division of the ASME; 
member of the Universal Crafts- 
men’s Council of Engineers; honor- 
ary member of the NAPE; member 
of the Smoke Ordinance Committee 
of the ASME and a member of the 
Cleveland Engineering Society. 


* * * 


C. S. Beattie has been appointed 
Executive Vice President and Gen- 
eral Manager, and Mr. R. E. Ander- 
son has been named Senior Vice 
President of Delta-Star Electric Co., 
a division of H. K. Porter Co., Inc., it 


was announced by Mr. T. M. Evans, 


President of both Porter and Delta- 
Star. Messrs. Beattie and Anderson 
were also elected directors of the 
new Delta-Star Electric Co. 

Mr. Beattie in his new position 
will be in charge of all activities 
of the company. He joined it in 
1930 as Sales Engineer in New York 
and has successfully been Assistant 
Sales Manager, Manager of Engi- 
neering, and Vice President in 
Charge of Production and Engineer- 
ing. Before joining Delta-Star, Mr. 
Beattie held positions with Westing- 
house Electric Corp., and United 
Engineers and Constructors, Inc. He 
was graduated from Rutgers Uni- 
versity with a B.S. in electrical engi- 
neering. 

In addition to his duties as Senior 
Vice President, Mr. Anderson will 
continue to direct the Company’s 
entire sales activities and commer- 
cial relations. His experience with 
Delta-Star dates from 1920. He ad- 
vanced in the organization through 
positions as Assistant Sales Manager, 
Sales Manager, and Vice President. 
Mr. Anderson formerly held posi- 
tions with Consumers Power Co., 
Commonwealth Edison Co., and H. 
M. Byllesby Co. He holds a Bache- 
lor of Electrical Engineering degree 
from University of Michigan. 


* * * 


Wir L. Hunter, formerly Gen- 
eral Manager, has been named Vice- 














NON- PARALLAX 
POINTERS 


—another feature of 
ELLISON STRAIGHT LINE 
DRAFT GAGES 


No craning, no straining, no 
squinting — absolute accuracy 
with Ellison Bell Type and 
Diaphragm Type Gages — true 
readings regardless of 
tion from which gages are 
viewed. Positive, corrosion re- 
sistant mechanism. Favorite of 
power plant engineers 
1896. 


eleva- 


since 


ELLISON DRAFT GAGE CO. 


Chicago 10, Ill. 


THE ELLISON LINE ALSO INCLUDES: 

Bell Type and Diaphragm Type. 
ortable Inclined Vertical Tube G 
Tube Gages—Oil, Heavy Liquid and Mercury—Single and Multi- 
U Gages—Stationary and Portable - 
Dial and Inclined Tube Types - Pilot Tubes - 
Path Steam Calorimeters $ Portable Gas Analyzers—Orsat 

ype 


214 W. Kinzie St. Since 1896 


Dial Draft Gages 
Draft Gages 


Tube - Saturator Gages - 
Air Filter Gages 


ELLISON INSTRUMENTS — Outstanding 


February 


INSTALLED, AND 


ABLE 
valve wheels, 
rising or 
stems, 


inches diameter. 


nearest distributor. 


Inclined 
Vertical 





ages - 





195I- 


Range of 10 ADJUST- 
sizes fits all 
with 
non-rising 
from 2 to 30 


Distributors in prin- 
cipal cities, or send 
for Catalog Folder 
PE-2 and name of 


President and General Manager of 
the Northern Equipment Division, 
Continental Foundry & Machine 
Company, Erie, Pennsylvania. 

W. J. Riwovt, gr., Rural Service 
Manager of the Edison Electric In- 
stitute since 1947 has been appointed 
Editor of Electricity on the Farm 
Magazine, effective January first, ac- 
cording to an announcement just 
made by Case-Shepperd-Mann Pub- 
lishing Corp., New York, publishers 
of this specialized farm paper. He 
succeeds the late George W. Kable 
who had been Editor of Electricity 
on the Farm Magazine since 1937. 

* * * 


Warren C. Drummonpn, Chief En- 
gineer of Pioneer Service & Engi- 
neering Co., Chicago, has been 
elected a Vice President of that com- 
pany. Mr. Drummond, a mechanical 
engineering graduate of Montana 
State College, has been with Pioneer 
for 25 years, coming from Northern 
States Power Co. at Minneapolis. He 
is a member of American Society of 
Mechanical Engineers and of the 
Prime Movers Committee of the Edi- 
son Electric Institute. 

Puians for the construction of a 
new $58,000,000 steam generating 
plant were outlined to the Board of 
Water and Power Commissioners re- 
cently by Samuel B. Morris, general 
manager and chief engineer of the 


(TIVE! EFFICIENT! SAFER! 


L 
VALVE CONTRO 
AT LOWEST cost! 


Babbitt 


—Adjustapie— 
SPROCKET RIM 
with Chain Guide 


pos 


OPERATING, 


IN ONLY A FEW MINUTES 


e@ Here's easy, convenient, 
instant control of overhead, 
out-of-reach valves — right 
from the floor! No expensive 
apparatus, no switches, noth- 
ing to break down when 
needed most! BABBITT Adjust- 
able Sprocket Rim with Chain 
Guide is installed in a few 
minutes, and gives you posi- 
tive, efficient valve control. 
Low initial cost is last cost! 
Prevents accidents, prevents 
waste, saves money! 


BABBITT STEAM SPECIALTY CO. 


1 Babbitt Square, New Bedford, Massachusetts 
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Graduate 
ENGINEERS 


GOOD 
OPPORTUNITIES 


for 
INSTRUMENTATION ENGINEERS: 


Five or more years of progressively 
difficult experience in Instrument Re- 
search Development or Design. Must 
have broad and thorough knowledge 
of instrument theory and application. 
Should have some knowledge of 
Chemical Equipment and its opera 
tion. Must be graduate. 


POWER ENGINEERS: Must have 
five to fifteen years experience in 
some of the following: operating, 
testing and maintaining power plant 
equipment, supervising power plant 
operations, making cost and evalua- 
tion studies, heat balance work, 
power cost accounting, design and 
layout of power plants, and the selec- 
tion and installation of power equip 
ment. Must be graduate. 


AIR CONDITIONING ENGINEERS: 
At least 7 years’ experience in selex 
tion and operation of heating, air- 
conditioning, ventilating and refrig 
eration equipment. Well versed in 
the theory of thermodynamics, fluid 
flow and heat transfer. For consult- 
ing evaluation, and economic oper- 
ation services. Must be graduate. 


ELECTRICAL ENGINEERS: Must 
have eight to twelve years’ broad 
and thorough experience in elec 
trical design and operating problems 
of industrial plants with thorough 
knowledge of selection, installation, 
economical operation and mainte- 
nance of electrical equipment. Must 
be graduate 


MAINTENANCE ENGINEERS: Five 
to ten years in planning maintenance 
work, establishing manpower and 
material requirements, scheduling 
and controlling work. Must be 
thoroughly familiar with Machine 
and Hand Tools used in Plant 
Maintenance Work. Must have 
supervised persons doing mainte- 
nance work. Must be graduate. For 
consultation work. 


Give experience, education, 
references, personal history, 
received and salary expected. 
be complete and specific. 


age, 
salary 
Please 


All inquiries wiil be considered 
promptly and kept confidential. 


E. I. du Pont de Nemours & Co. 


(Inc.) 
Engineering Department Personnel 
Wilmington 98, Delaware 








| 


| 


land 


Department of Water and Power, 


| City of Los Angeles, Calif. 


Proposed site of the new plant, 
which will be capable of generating 
400,000 kw of electric energy, is on 
adjoining the Department’s 
present steam plant located in the 
vicinity of Ocean Avenue and First 


| Street in Seal Beach. 


The present Seal Beach steam 
plant, built in 1925, has two units 
with a combined generating capacity 
of 75,000 kw. Plans of the Depart- 
ment of Water and Power call for 
the building of a new plant with 
four giant steam turbine generating 
units, each with a capacity of 100,000 
kw. Two of these units are already 
on order. 

Construction of the portion of the 
new steam plant containing the first 
two generators will require about 
three years; the entire project is ex- 
pected to be completed by 1957. 

* . + 

Tue Atuminum Co. of Canada has 
awarded the Fraser-Brace Engi- 
neering Co. of Montreal, a contract 
for the construction of a new hydro- 
electric development in the Sague- 
nay region of Quebec. The new proj- 
ect will play a substantial role in 
increasing the aluminum output of 
Alcan, now the largest producer in 
the world. Work will start immedi- 
ately and will be rushed to comple- 
tion at the earliest possible date. 


7 * * 


Hosart C. Ramsey, President of 


| Worthington Pump ard Machinery 
|Corp., announced recently the elec- 


lits subsidiary, 


tion of the following new officers of 
Worthington-Gamon | 
Meter Co., which manufactures 
liquid meters at its Newark, N. J., 
plant: 

Charles E. Wilson (formerly pres- 


|ident), Chairman of the Board of 


| Directors; 


Robert R. Anderson, 
President; William C. Flanders, Vice | 
President in Charge of Sales; Walter 
H. Zeis, Secretary-Treasurer. 
* * * 
LactepE-Curisty Co. has an- 
nounced the appointment of C. A. 


|Gordon as a representative in Buf- 


falo, New York. He will have offices 
at 930 Prudential Building, Buffalo. 


* * * 


FoR BETTER SERVICE to industries 


|in the greater Pittsburgh area, Link- 


Belt Co. has constructed and is now 
operating a new 
Store located at 5020 Centre Ave., 
Pittsburgh 13, Pa. The new store is 


| easily reached by all forms of trans- 
| portation, being situated just three 
'miles from the Golden Triangle, and 


Febr 


only one block from the well-known 

intersection of Morewood Ave. and | 
Baum Blvd. There is ample parking 

space on the property. Street car 

service is available on Centre Ave- 

nue and bus line operate on Baum 

Blvd. The Shadyside Station on the 

main line of the Pennsylvania Rail- 

|road is immediately adjacent to the | 
property. 
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Discarding 
condensate 





Factory Branch | 


hicago, 


because of 


OlL? 


If you are throwing away valuable 
condensate rather than risk its return 
to the boiler because of oil contami- 
nation, filtration with Sorbo-Cel may 
be the answer to your problem. 


Low in Cost 


This specially processed diatomace- 
ous silica powder provides a simple, 
economical method of removing 
emulsified oil from water and thereby 
obtaining an oil-free condensate for 
boiler feed or other use. Total cost 
ranges from only 1¢ to 3¢ per 1000 
gallons of water filtered. 


How it works 


A small amount of Sorbo-Cel is sim- 
ply mixed with the oil-contaminated 
water, which is then pumped through 
a pressure filter. Here the oil globules 
are removed by the specially treated 
Sorbo-Cel particles, and both are re- 
tained upon the filter screen. The fil- 
tered water alone passes through. 


Does complete job 


Sorbo-Cel does a complete job of 
oil removal. In addition, it removes 
other suspended matter such as rust, & 
scale, clay and precipitates. And its © 
action is so efficient that large vol- 
umes of water can be filtered in a 
relatively short time. 


A bulletin that gives further facts 
about this low-cost way to remove 
oil from water is available on re- 


quest. Just use the coupon JM 
Johns-Manville 
| SORBO-CEL 


a Sores 


¢ Johns-Manville 

* Box 290, New York 16, N. Y. 
Send me free bullétin giving advan- 
tages of Sorbo-Cel filtration. 


Name. 





Company 





Address 





State 
PE-2 
SE AO, Fk PERS Bry 


City 





| 








HELPFUL BULLETINS 
(Continued from page 50) 


pictures functioning parts A diagram 
shows how chlorinizer operates and there 
is also a discussion of its operation, safety 
features, rate of flow indicator, low main- 
tenance costs and installation. Builders- 
Providence, Inc 


WELDING 


131 Welding Manual—Bulletin W-17 is a 
welding reference and instruction 
book. Illustrated throughout, the contents 
of this excellent text include technical and 
pertinent information about every bronze 
electrode which company manufactures, 
along with recommende welding tech- 


as well as information on corrosion resis- 
tance, Brinell and Rockwell hardness 
ranges after drawing, tensile strength, 
elongation, scaling temperatures for con- 
tinuous service, ete. Forms in which steels 
are Dp uced are listed. The Carpenter 
Steel Co 


OTHER EQUIPMENT 


135 Flexible Ball Joints—Catalog 215, 16 
Pp, contains complete specifications, 
dimensions and application data for com- 
pany'’s entire line of flexible ball, swing, 
swivel, revolving and other movable joints 
for use in piping for power, process, heat- 
ing, chemical or hydraulic service. 
trations include many photos of installa- 
tions. Barco Mfg. Co 





the positive, chevron, and o-ring ty " 
giving s ifications. Shows several typical 
applications. Also discusses special uses, 
installation of the seals, and service rec- 
ords. The Garlock Packing Co. 


140 = gestentes for Small Plants—Bulletin 
2 pp, describes company’s 
new an a junior feed water heater for 
preheating feed water supplies in power 
plants of 300 hp or less. [Illustrated with 
photos, a cutaway view of the unit and 
dimensional diagrams; lists specifications, 
shipping weights. The Swartwout Co. 
141 Diesel Engines—Company's Series 
700 engines for generator drives for 
electric power supply, pumping on oil or 
gas lines and other stationary power serv- 
ices are described in Bulletin 320, 4 pp. 
These are four cycle engines with 17-in. 


niques and procedures and machining sug- 
gestions Charts covering the selection 
and preheating of bronze electrodes are 
also included. Ampco Metal, Inc 


bore, 20-in. stroke and sg; range of 257 
to 375 rpm. Ratings run from 710 hp for 
6-cylinder, normally aspirated, to 2080 hp 
for 8-cylinder, supercharged engines. Full 
specifications, dimensions included. The 
Baldwin Locomotive Works, Baldwin-Lima- 
Hamilton Corp 


136 If You Talk About Tubing — 
Pocket-size Bulletin TB-335 is a 
glossary of terms commonly associated 
with the manufacture and use of steel 
tubing—a handy little reference book 
for the man who buys or uses it. Cov- 
the vocabulary of dimensions, 


132 For Welding Cables — Illustrated 
Form SL-51, 2 pp. introduces three 
companion products—solder type lugs and 
splicers, and block and punch for attach- ers 
ing copper lugs and splicers to welding grades, manufacturing methods, types, 
cables without soldering. Tells what these finishes, heat treatments, physical 
products are designed to do, how to use characteristics and mechanical proper- 
them; includes specifications, prices. Twe- ties Includes brief bibliography of 
co Products Co company's literature on oe The 
Babcock & Wilcox Tube C 
METALS 


Alloys for Corrosion Protection 
133 This 4-pp bulletin is devoted to 
company's aluminum bronze alloys and 
products made from them welding 
electrodes, plug valves, centrifugal pumps, 
safety tools. fittings. Discusses resistance 
to acids, destructive 


brines, cavitation ero- 
sion, other advantages Gives physical 
properties. Ampco 


Metal, Inc 

Slide Chart—Technical data on 
134 stainless steels is presented in this 
easily-used slide chart, 4 by 9%4 in. In- 
cludes a standard analysis table of stain- 
less steels with their corresponding AISI 
type numbers and relative fabricating data 
on the steels for a variety of operations 
Machinability is also given, as are specifi- 
cations for forging, annealing, hardening 
and drawing of company’s stainless steels 


142 Ejector Instruction Manual—Bulle- 
tin J-50-7 is a 36-pp handbook cov- 
ering the operation, selection, installation 
and maintenance of steam jet air ejectors. 
Discusses such subjects as twin and triple 
element ejectors, surface and jet inter- and 
after-condensers, isolating valves, drain 
traps, steam and back pressures, steam 
nozzles, condensing water, raw water cool- 
ing, recirculation and removal of con- 
densate. Fully illustrated with photos and 
sketches. Foster Wheeler Corp. 











137 What’s Your Corrosion Problem?— 
This small folder on rust preventives 
for protection of metal surfaces presents 
both the oil film and petrolatum types, 
telling how each is used and giving rec- 
ommended applications. Also tells how to 
prepare surface before applying rust pre- 


ventive. Gulf Oil Corp., Guif Refining Co 143 Hydraulic Cylinders—Technical and 


engineering data for determining 
type and size of cylinder best suited to 
job requirements are presented in Catalog 
200, Section 2, 28 pp. Cylinders described 
are of close grained cast-iron and feature 
an o-ring sealing arrangement of pliable 
synthetic material. Discusses seven mount- 
ing types available, includes dimensions, 
parts list, description of accessories; also 
area quantity and velocity chart and area 
force and pressure chart. Logansport Ma- 
chine Co., Inc 


138 Oil Switch Test Data—Insert Sheet 
D4-12 describes recent load break 
tests on company’s Type RA oil switches 
showing that the full 400-amp carrying 
capacity of these switches can be inter- 
rupted by manual operation. Includes 
ratings, electrical characteristics of stand- 
ard models. G & W Electric Specialty Co 


13 Mechanical Seals for Rotary Shafts 
Illustrated with cutaway drawings 
in color, this 12-pp booklet covers seals of 








New VERSENE* test kit 
determines total water hardness 
in less than TWO MINUTES 


COOLING 
TOWERS 


Pritchard 


INDUSTRIAL COOLING TOWERS 
Help You Save Water! 


Pritchard Cooling Towers dissipate 
heat efficiently . . . economically. . . 
water savings up to 99% over former 
wasteful methods. Thoroughly en- 
gineered and adequately sized, 
Pritchard Towers meet peak as well 
as normal load requirements. Con- 
sult your Pritchard representative 
for the solution to your water con- 
servation problem. 


Write for FREE Bulletins 


Now, with this new Versene* water hardness testing kit 
you can determine the hardness of your own boiler, process 
or tap water as easy as ABC— in less than 2 minutes. Any- 
one who can tell red from blue can make this scienti 
versenate test and be accurate within one grain of hard- 
ness per gallon. 
Handy, sturdy, pocket-size plastic kit contains 3 vials of 
chemicals and one combination measuring hy» mixing 
vial. More than 50 separate tests can be 

on water hardness. Complete instructions. Refills available. 
Order The New Versene* Water Hardness Testing Kit to- 
day. $5.00 Postpaid. Send Checks or M.O. No C.O.D.’s. 
Money Back Guarantee. Write Dept. H. 


We also manufacture and supply Inhibited Indicator and Di Sodium 
gr (the di sodium sa —}. ethylene diamine tetra-acetic acid). 

are the reagents in the Versenate (Schwartzenbach) 
Method for the p ~~ By of Water Hardness. 


Di Sodium V: 
50 g. $2.00 100 ¢. os 500 g. $10.00 
1000 ce $5.00 


100 ce $1.00 250 cc $2.00 500 cc $3.00 


BERSWORTH CHEMICAL COMPANY 
FRAMINGHAM, MASSACHUSETTS 








EQUIPMENT DIVISION 


Pritchard. 


Dept. No. 52 908 Grand Ave , Kansas City 





OeALiTY 





d Process 


pe District Offices: Chicago * Houston * New York 
EQUIPMENT 


Pittsburgh + Tulsa « St. Lovis 


*T Mark 
Representatives in Principal Cities mioshbnisce 
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“The easiest way 


to buy Bonds...” 


MR. MARTIN W. CLEMENT, 


Chairman of the Board, Pennsylvania R. R. 


“The easiest way to buy bonds is through the payroll savings plan. We on the 
Pennsylvania believe in that plan. Labor and management, officers and em- 
ployees, over half of us are enjoying it. We believe that it is good for our country, 
that it is good for our company, and that it is good for ourselves and our families 


to have these savings.” 


Top executives of more than 20,000 large companies share 
Mr. Clement’s conviction that the Payroll Savings Plan 
is good for the country, the company, the employees and 
their families. 

Obviously it is good for the country. The monthly pur- 
chase of Savings Bonds by more than 8,000,000 Americans 
is building a huge fund of buying dollars that will be 
reflected in the sales curves of tomorrow. 

And certainly it is good for the company. The employee 
who puts a part of his earnings in Savings Bonds every 
month is not the type of man whose name appears fre- 
quently on the absentee or accident records. Serious savers 
are serious—productive workers. 

For the employee, the Payroll Savings Plan is a positive 
boon. It is the easy, automatic way for him to build finan- 


cial independence, provide for the education of children 
or save money for a home. 

If your company does not have a Payroll Savings Plan, 
here are two things you can do today: 

Appoint a Bond Officer, one of your major executives— 
the kind of man who picks up a ball and runs with it. Tell 
him to get in touch with the State Director, Savings Bond 
Division, U. S. Treasury Department. The State Director 
is ready with a package plan—application cards, promos 
tional material, practical suggestions, and all the personal 
assistance your Bond Officer may need. 

Then make a note on your calendar to check the statug 
of your Payroll Savings Plan six months from today —and 
you will be surprised and gratified at the high percentagé 
of employee participation you will find. 


The U. S. Government does not pay for this advertising. The Treasury Depart- 
ment thanks, for their patriotic donation, the G. M. Basford Company and 
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Kellogg Co., The M. W. P 
Agency—Gordon Baird Associates, Inc. 
Ladish Co. .. : 
Agency—The Cramer-Krasselt Co. 
Link-Belt Company 
Agency—The Advertising Corp. 
Manning, Maxwell & Moore, Inc. . 
Agency—Briggs & Varley, Inc. 
Marley Company, Inc., The . 
Agency—Merritt Ow ens Adv ertising Agency, Inc. 
Milton Roy Company aoe 
Agency—Michener & Holland 
National Aluminate Corporation 
Agency—Armstrong Advertising Agency 
National Valve & Mfg. Co. .... 
Niagara Blower Company 
Agency—The Moss-Chase Company 
Nicholson & Co., W. H. 
Agency—Wilbur A. Myers 
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Northern Equipment Company 
Agency—Davies and McKinney 
Pacific Pumps, Inc. 
Agency—The McCarty Company 
Permutit Co., The 
Agency—Cunningham & Walsh, Inc. 
Prat-Daniel Corp. 
Agency—Hening & Company, Inc. 
Pritchard & Co., J. F. , 
Agency—Carter Advertising Agency, Inc. 
% Proportioneers, Inc. % : 
Agency—Hammond-Goff Co. 
Republic Flow Meters Co. ............ 
Agency—Glenn, Jordan, Stoetzel, Inc. 
Richardson Scale Co. 
Agency—O. S. Tyson and Company, | ‘Inc. 
Riley Stoker Corporation 
Agency—The Davis Press, Inc. 
Rockwell Mfg. Co. 
Agency—Gebhardt & Brockson, Inc. 
Rohm & Haas Compan 
Agency—John Fal 
Roto Div. of Elliott Co. 
Agency—Jos. S. Vogel & Co. 
R-P & C Valve Division, American Chain & Cable.. 
Agency—Reincke, Meyer & Finn 
R-S Products Corporation 
Agency—Carl M. Craig Agency 
Sarco Company, Inc. .............. 
Agency—Gus Binz Associates 
Simplex Valve & Meter Co., The . 
Agency—Cunningham & Walsh, Inc. 
Sinclaie Batiind Ce. ooocc cc cccdescsese 
Agency—Morey, Humm & Johnstone, Inc. 
Southern Coal Company, Inc. 
Agency—Robertson & Buckley, Inc. 
Standard Oil Co. (Indiana) 
Agency—McCann-Erickson, Inc. 
Stone & Webster Engineering Corporation ... 
Agency—Harold Cabot & Co., Inc. 
Sun Oil Company 
Agency—Gray & Rogers 
Swartwout Company, The 
a See & Patterson 
Taylor & Co., W. : 
ye ann Advertising Corporation 
Terry Steam Turbine Co., 
Agency—Michel-Cather, Inc. 
Texas Co., The 
Agency—Erwin, Wasey & Company, Inc. 
Thermix Corp., The 
Agency—Hening & Company, Inc. 
Treasury Department 
United States Rubber Company 
Agency—Fletcher D. Richards, Inc. 
United States Steel Corp. 
Agency—Batten, Barton, Durstine & Osborne, Inc. 
Universal Atlas Cement Co. (Lumnite Division) 
Agency—Batten, Barton, Durstine & Osborne, Inc. 
Vogt Machine Co., Henry 
Agency—Farson & Huff 
Vulcan Soot Blower Division, Continental Foundry & 
Machine Company 
Agency—Davies & McKinney 
Wallace & Tiernan Products, Inc. 
Agency—Branstater-Hammond 
Warren Steam Pump Co., Inc. 
Agency—The Davis Press, Inc. 
Western Chemical Company 
Agency—Carter Advertising Agency, Inc. 
Western Precipitation Corp. 
Agency—Dozier-Graham-Eastman 
Westinghouse Electric Corporation 
Agency—Fuller & Smith & Ross, Inc. 
Wheeler Mfg. Co., C. H. 
Agency—The Roland G. 'E. ‘Uliman ‘Organization, Inc. 
Wickes Boiler Co., 
Agency—Price, Hedrick & Tanner, Inc. 
Wilson, Inc., Thomas C. ¥ 
Agency—Michel-Cather, Inc. 
Wee See Na Sis Oe cata Kew anic cs siccased amdekdane caauwat 105 
Agency—Willard G. Myers Advertising Agency 
Worthington Pump & Machinery Corp. 
Agency—James Thomas Chirurg Company 
Yarnall-Waring Company 
Agency—Michener & Holland 


Firms whose advertising is not in this issue but 
is appearing in other issues are marked with an * 
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He just couldn't believe his eyes! 
After using a powerful, easy-to- 
handle Wilson Tube Cleaner, the 
boiler tubes had “come clean” 

and Oglethorpe wasn’t even tired. 


There’s good reason for our friend's 
admiring glances. When Wilson 
Tube Cleaners go to work, they 
quickly remove scale and other de- 
posits from tubes of boilers, heat 
exchangers, condensers, stills, evap- 
orators ... leave them spic-and-span, 
ready for another period of efficient 
service. 


There is a fast-acting Wilson Tube 
Cleaner for every kind of scale — 
hard or soft, thick or thin, variable 
in depth. A large variety of cutter 
heads and accessories make it simple 
to clean straight or curved tubes. 
Wilson Tube Cleaners — driven by 
air, steam, water or electricity — do 
a “custom” job, save down-time, are 
more economical. 


WILSON-DUDGEON TUBE EXPANDERS 
make rolling quick and easy 


Use them to re-roll old tubes or in- 
stall new ones. Precision-manufac- 
tured Wilson-Dudgeon Tube Ex- 
panders insure solid seating, easy 
rolling. Ali sizes, in faring and non- 
flaring types, available 


WRITE FOR BULLETIN 47A 
on Tube Cleaners 
and Bulletin 380 on Tube Expanders 


THOMAS C. WILSON, INC. 21-11 44TH AVENUE, LONG ISLAND CITY 1, N.Y. 
Cable: “TUBECLEAN,” New York. 


WI LS 


WILSON TUBE CLEANERS 
WILSON-DUDGEON TUBE EXPANDERS 
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CATALOG LIBRARY 
(Continued from page 62) 


Coal Scale Manual — Recently-pub- 
266 lished Bulletin 0150 describes auto- 
matic coal scale construction and opera- 
tion, illustrating special design features 
which provide for high accuracy and long 
service. Richardson Scale Co. 


FUEL OILS, LUBRICANTS 


Diesels, Their Fuels and Lubricants 
—This 46-pp book offers a well or- 
ganized and attractive presentation of 
practical information on diesel engines, 
covering their history and economics as 
well as their design characteristics and 
operating principles. Classification of die- 
sels according to speed is explained. Other 
chapters cover injection systems, combus- 
tion chambers, lubricating systems, and 
deisel oil purification and filtration. In- 
cludes a discussion of fuel and lubricating 
oll required. Sinclair Refining Co. 


268 Fuel Oil Treatment — By text and 
sketches, this folder points out un- 
desirable conditions in the storing, pump- 
ing, heating and burning of industrial fuel 
oil and the correction of these conditions 
by company’s fuel oil treatment. E. F 
Drew & Co., 


The Answers on Turbine Oil—This 
269 2-pp booklet answers several ques- 
tions power engineers ask about turbine 
oils, including: What causes deposits of 
sludge? What causes acidity increase? 
What causes corrosion in turbines? Stand- 
ard Oil Co. (Indiana) 


26 


2 Grease Application Devices—The de- 
70 velopment and use of many types 
of lubricating devices are disc in an 
excellent article in Vol. 36, No. 9 of Lubri- 
cation, company’s technical publication on 
lubricants. Covers the pressure gun, spring 
ty grease cups and several types of power 
1 dk, grease lubricators, explaining such 
points as the judicious use pressure 
measured lubrication, pumpability charac- 
teristics of lubricants. The Texas 


METALS 


Engineering Data on Inconel — In 
addition to providing extensive in- 
24-pp Bulletin T-7 


formation on Inconel, 
also presents details on the composition, 
mechanical properties and physical con- 
stants of Inconel X. The International 
Nickel Co., Inc 


Steels for Hot Spots — This is an 
272 88-pp manual filled with informa- 
tion on steels for elevated temperature 
service. Includes a discussion of the 
eral principles of high temperature be- 
havior of ferrous materials and the fac- 
tors influencing their behavior; a data 
——- replete with tabular and graphical 

terial covering mechanical property 
values of 21 steels. United States Steel. 


CONDENSERS 


Condensers — Bulletin 441-C, 28-pp, 
273 covers in detail every phase of man- 
ufacturer’s line of condensers—their sim- 
pe of =. ——— construction 

and a Ow as- 
semblies, — . B_ _ operation. 
Condenser Service & Engineering Co. 

| ep with Reserv 

27 oe Pp Catalog 410-1 oo 
scribes a Se atte -cleaning” reverse-flow con- 
denser for power plant service, designed 
to virtually eliminate cleant down time 
and, in e@ case of divid water box 
condensers, eliminate ——= at partial 
load. C. H. Wheeler Mfg. Co 


MECHANICAL POWER 
TRANSMISSION 


275 i Eramemicsion Belting — Catalog 
28 pp. gree detailed design, 
pt A+ ‘and performance data on 
transmission belting. Tables on 
arc of contact, friction, horse- 
power correction, and service factors 
included. United States Rubber Co 


speeds, 


276 Hydraulic Couplings — Bulletin 3924 
is Vol. II of “Progress in Power,” 
& 24-pp collection of advertisements cov- 
ering use of hydraulic couplings in power 
plants. American Blower Corp. 


Worm Gear Drive Manual — Engi- 
277 neering and ordering data on com- 
Bs-pp Boo a ear drives is presented in 

nee with photos 
d drives 
and Seaaection ey and provides 
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selection tips. Provides ratings, dimensions, 
overhung and thrust loads. Link-Belt Co. 


HEATERS, HEATING 


278 Water a pay 6- -pp Bul- 
letin 70, lL, 

type water heaters containe detailed capac- 
ity and dimension tables for two-pass, 
four-pass and six-pass designs, with tube 
bundles removable for inspection. Davis 
Engineering Corp. 





279 Fan Heater Bulletin — Here's a 2- 
pp illustrated bulletin (No. 109) 
——. steam fan heater 
tilization of both 
a and latent heat of high pressure 
steam. Niagara Blower Co. 


280 Heat Exchangers — Bulletin 11.0.080 
describes air cooled heat exchangers 
for condensing or cooling of steam or 
process vapors, natural gas, jacket water, 
lubricating oil, quenching wy Equip- 
ment Div., J. F. Pritchard & C 


281 Tubular Heat Exchangers — Bulletin 
916, 32 pp, describes tubular heaters, 
coolers, condensers and heat exchangers 
and their features. The various ty, of 
shells, tube bundles, stationary heads and 
floati heads are explained. Includes 
tables showing characteristics of tubing, 
the thermal resistance of tubes and pipes 
of many different metais and alloys, and 
the specific — and pounds per — Pa 
corresponding to degrees Baume API. 
Also presents charts of specific heats of 
midcontinent crudes. Griscom-Russell Co. 


DUST COLLECTING 


Fly Ash Elimination — Power engi- 
neers will find this 30-pp booklet 
outstanding among material on this sub- 
ject. It presents manufacturer’s ‘“Multi- 
clone” equipment (described as small-tube 
type of cyclonic dust collectors using cen- 
trifugal force for separati: duct from gas 
stream) as a highly succ ‘ul and econom- 
ical means of separat: fly ash—not as a 
panacea for all cinder and fly ash prob- 
lems. Western Precipitation Corp. 


283 Dust Collecting Efficiency—How the 
higher and narrower inlet utilized 
in company’s tubular dust collector con- 
tributes to more efficient dust collecting 
is explained in this illustrated bulletin. 
Prat-Daniel Corp. 


PACKINGS 


284 * Pump Packings— Packings for use 
reciprocating and centrif ~ 
pumps are illustrated by p hoto and 
scribed in this 4-pp folder. It covers pack- 
ings for practically all services and includes 
recommendations. Johns-Manville. 


on a new high 
for 





282 


285 Tefion a AD143 offers 

8 pp of —— information on 
ackings and gasketing material made of 
‘efion, giving their properties, typical and 
special applications. Available styles and 
types are pictured, their construction de- 
scribed and sizes given. Includes chapter 
on the toxicology of Teflon at extremely 
high temperatures. The Garlock Packing Co. 


286 Manual on Packings—Containing 84 
pp of helpful engineering and or- 
dering information, Catalog 40 covers pack- 
ings for practically every service. Illustrates 
each type, gives sizes, construction and 
application details. Includes packaging 
recommendation charts, conversion tables. 
The Belmont Packing & Rubber Co 


OTHER EQUIPMENT 


287 Turbine Catalog Collection—This is 
a valuable collection of bulletins 
covering a complete description of solid 
wheel turbines. ey feature cross section 
drawings of typical units for both moderate 
and high steam pressure conditions. Also 
includes data on speed increasing and 
speed reduction gears. The Terry Steam 
Turbine Co. 


288 es Stage Turbines — Catalog 
82-19R, pp, features turbines for 
mechanical anven designed to operate 
under all inlet steam conditions up to 600 
psig and 750 F. Gives specifications, di- 
mensions. De Laval Steam Turbine Co. 


289 Fund ntals of Hydrauli Tech- 
nical Bulletin B-4 is a newly re- 
vised 44-pp guidebook 





covering essential 
information on hydraulic systems, mainte- 
nance, eeene eens and selection of 
pag Besides offering well-organ- 

BA data to engineering person- 
nel, this book is suggested as a training 
manual for maintenance supervisors, oper- 


ators and apprentices. ~ features specially 
an 


re’ 
fiustrating functions of basic types of 
valves, pu mp. hydraulic motors, torque 
converters. Shows function of each com- 
ponent part Sun Oil Co. 





290 Ash Handling Systems—This 24-pp 
illustrated booklet offers technical 
information on hydraulic and pneumatic 

and fiyash handling systems. Com- 
piled in question and answer form, it dis- 
cusses elements and advantages of various 
systems and disposal schemes. Schematic 
drawings of arrangements under specific 
conditions and diagrams of basic arrange- 
ments are included. Beaumont Birch Co. 


CLASSIFIED ADVERTISING 
HELP WANTED | 


WANTED 
Experienced Power Plant Superintendent 
with paper mill experience for large mill in 
South. Initiative and capable handler of 
men are ¢Pumeay ualifications. Age pref- 
erence ‘ontact by writing Box 
1652, paper Seeman Technical Pub- 
hy Co., 110 S. Dearborn St., Chicago 


SALESMEN AND AGENCIES 





FOR MEN LOOKING 
FOR A SALES FUTURE 


Opportunities open for sales repre- 
sentatives with a iarge national 
manufacturer of power plant feed- 
water treatment and allied chemical 
lines for industrial plants. Estab- 
lished territories open. Mechanical 
or Chemical Engineering degree from 
accredited college or university re- 
quired. Under 35 years of age, three 
years’ experience in sales, engineer- 
ing, production or related fields. 
Write fully, giving business history 
and salary requirements. All replies 
confidential. 


BOX 1649 


Power Engineering 
110 S. Dearborn St., Chicago 3, Ill. 











SALESMEN WANTED 
With contacts among —. municipali- 
ties, institutions, etc., to ndle lucrative 
line of Wiping and Pollahing Cloths, Drop 
Cloths, Chamois, Pure Bristol Paint Brush- 
es, natural and synthetic Sponges. Full 
time or as a sideline. State full particulars 
and territory covered. Central Mills Com- 
pony 3920-60 South Loomis Street, Chicago 
Illinois. 


EQUIPMENT FOR SALE 


FOR SALE 
Three Type C Erie City Cross Drum Boilers, 
each having 3300 sq. ft. of heating —/— 
and an output rating of . of 
steam per hour from and at 212° PF. -~ a. 
water, 160 lbs. operating pressure. Each 
boiler equipped with four soot blowers, 
water column, fiy ash hopper, 3” steam 
reinjection system, Copes Feed Water Reg- 
ulator, two blowoff valves, two pop safety 
valves and one stop an check angle 
header valve. Boilers built in 1942, used 
approximately one year, then prepared for 
standby. Copies of inspection reports avail- 
able on request. Boilers at present in- 
stalled in an idle plant in Central Illinois. 
Extra equipment available with any or all 
of the boilers: Three Chicago Automatic 
Spreader Stokers (some parts missing), two 
reciprocating duplex steam driven boiler 
feed water pumps, one Stickle No. 5 Feed 
Water Heater and Purifier and one conden- 
sate tank with two Fisher Flow Control 
Valves. Will sell part or all equipment in 
Boiler Room, including =— and pipe 
work too numerous to list. Associated 
— 6 oe ply Co., 5137 Southwest Ave., St. 
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Piece Tilting-Disc 
Check Valve 


Has Removable Center Section 






















VW for Quick and Easy Replace- 
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ment of Operating Parts 
































Here's a Tilting - Disc 
Check Valve designed 
specifically for higher pres- 
sures. Its construction 
permits replacement of 
operating parts, if ever necessary, without re- can be removed. Replacement of center section 
moval of entire valve from the line. Once the is fast, easy — an important advantage. 
studs between inlet and outlet sections of the 


Important, too, is the smooth, easy operation 


body are taken out, the entire center section obtained by the tilting-disc design. The bal- 


(containing disc, seating face and hinge pins) anced disc is held on the open stops by the ve- 
locity of the medium being handled. There’s 


no slamming on closure to cause destructive 


STANDARD 
2-PIECE pipe line stresses. 
TILTING- DISC 


CHECK VALVES Write for complete description. 
able in —_ 
| for @ 


eee The Chapman Valve Mfg. Co. 


INDIAN ORCHARD, MASSACHUSETTS 


are avail 






GIVE THESE BEARINGS 


EXTRA FROTECTION 


Keep turbine systems 


free of rust, sludge and foam, 
by using TEXACO REGAL OILS (R&O) 


You won't have to worry about “oil starved” bear- 
ings when your turbines are lubricated with Texaco 
Regal Oils (REO). These oils are famous for their 
ability to keep turbine systems free from rust, sludge 
and foam... assuring full circulation of lubricant 
to maintain normal bearing temperatures and to 
keep governor response instantaneous. 

Only the finest base stocks are used in Texaco 
Regal Oils (R&O). In fact, Texaco Regal Oils 
were world-famous turbine lubricants for many 
years before rust- and oxidation-inhibiting addi- 


tives came into use. Now, with these additives— 


plus special processing to prevent foaming—Texaco 
Regal Oils (R&O) are truly outstanding. Count 
on them for extra-long service life . . . extra pro- 
tection for your turbines. 

Texaco Regal Oils (R&O) meet the stringent 
requirements of all leading turbine builders and 
are the choice of turbine operators everywhere. Let 
a Texaco Lubrication Engineer give you full details. 

Just call the nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New 
York 17, New York. 


TEXACO Regal Oils R&O) 


FOR ALL 


TURBINES 


TUNE IN TEXACO presents MILTON BERLE on television every Tuesday night. METROPOLITAN OPERA radio broadcasts every Saturday afternoon 





